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Doctor  Benjamin  Bofanquet, 

F.  R.  S, 


Dear  Sir , 


IT  is  not  in  the  ufual  ftile  of  de¬ 
dications  that  I  addrefs  this  work 
to  you  ;  I  only  beg  leave  to  in- 
fcribe  your  name,  as  a  friend,  philo— 
fopher,  and  phyfician.  In  fhort,  I 
am  going  to  compliment  myfelf  ra¬ 
ther  than  you  by  obferving  that  I  fol¬ 
low  the  example  of  Cicero  in  addref- 
fing  his  books  of  Academics  to  his 
friend  Varro,  who  was  juftly  filled 
the  moft  learned  of  all  the  Romans. 
As  my  reafons  are  the  fame,  I  beg 
leave  to  make  life  of  the  words  of 
Cicero  to  his  friend,  teneri  non  potui 
quin  conjunclioncm  ftudiorum  amorif- 
que  nofiri ,  quo  pojfem  liter  arum  genere , 
declararem . 

You  bed  know  the  ufefulnefs  of 
fuch  a  work,  will  be  pleafed  with 
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the  defign,  and  candidly  éxcufe  my 
failings.  "  he  writers ,  from  whom 
I  have  made  thefe  extracts,  ftand  high 
in  the  lift  of  fame  ;  and  by  the  gene¬ 
ral  voice  of  Europe*  are  exceeded  only 
by  fome  of  our  own  :  it  gives  me  an 
px  ional  pleafure  to  find  that  many 
g.  .  nem  v  t  re  phyficians,  not  eminent 
peiiiaps  in  pmdice,  but  fuch  as  had 
more  extentive  views,  of  being  ufeful 
to  their  own  and  future  ages. 

Mr.  De  Fontenelle  in  his  elogiums 
x  lome  of  them  hath  very  prettily  as 
well  as  juftly  obferved  that  cc  a  phy- 
“  lician,  in  order  to  be  in  vogue, 
“  hath  often  as  much  to  do  with  the 
“  fancies  of  his  patients,  as  with 
“  their  lungs  or  liver  ;  and  he  muff 
“  know  how  to  phyfic  the  fancy, 
“  which  requires  particular  fpeci- 
“  fies.” 

.  Thofe  nojlrums  for  pi  earing  the 
fancy  and  humouring  the  caprices  of 
others  are  frequently  not  known,  but 
moft  commonly,  difdained  by  the 
trulv  able  and  honefl  phyfician. 


It 
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It  muff  be  acknowledged  in  ho- 
nour  to  the  memory  of  Lewis  XIV, 
that  although  he  oppreii'ed  religion, 
he  railed  fcience,  and  furely  he  could 
not  have  taken  a  more  effectual  me¬ 
thod  lor  extirpating  fuperftition  and 
introducing  a  reformation  ;  for  true 
religion  and  fcience  have  a  neceff.ry 
connection  and  dépendance. 

Had  the  fame  encouragement  been 
continued  which  he  begun,  and  in 
conlequence  of  it  the  fame  ardour 
and  fpirit  furvived  in  all  ranks  and 
orders  of  men  for  acquiring  know¬ 
ledge  ;  it  is  highly  probable  that  by 
this  time  there  would  have  been  fuch 
an  univerfal  light  of  truth,  that  iu- 
perftition  would  fcarce  have  had  a 
gloomy  convent  to  retire  to.  But 
with  the  death  ot  Lewis  thefe  hopes 
expired,  new  fchemes  of  politics  a- 
rofe,  the  encouragement  of  fciences 
began  to  droop,  and  though  a  few 
have  diftinguifhed  themfelves  by  a 
força  of  genius,  yet  the  generality  of 
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the  people  have  relapfed  into  their 
former  ignorance. 

The  decay  of  the  politer  arts  and 

feienees  from  the  death  of  Lewis  is 

* 

ealily  oblervablc  in  every  fpecics  of 
writing  ;  no  more  the  numbers  of  a 
Boileau,  the  comic  humour  of  a  Moli- 
ere,  or  the  tender  jeenes  of  a  Racine. 
From  that  period  alio  I  can  difeern  a 
kind  of  blight  upon  the  fruits  of  the 
academy,  and  can  JufFly  pronounce 
that  very  few  have  given  any  fhining 
memoirs  but  the  veterans ,  that  had 
been  formed  under  Louis  le  Grand. 

That  I  may  not  exceed  the  bounds 
of  an  epiftle  I  mu  ft  haften  to  con¬ 
clude  with  alluring  you  that  I  am. 

With  the  fincereft  Efteem  and  Friend/hip, 

Tour  meft  clliged  humble  Servant  % 

Oclob.  i,  1753. 

4  j  >  ,  «p 

^  *  •  4*  ►  *.  %  ,  bé  i  4M  4»  v-  4  1  4.  *  4 

■  -  e  .  -  • 
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Peter  Templcman. 


PREFACE. 


TH  E  hiftory  and  memoirs  of  the 
Royal  Academy  of  fciences  are  fuch 
a  treafure  of  ufeful  knowledge  in 
every  branch  of  fcience,  that  the 
moft  eminent  writers  throughout  Europe  for 
thefe  fifty  years  paft  have  enriched  their 
works  from  this  noble  collection.  Yet  on  a 
careful  review  I  find  a  great  number  of  ufe¬ 
ful  obfervations,  experiments,  and  iliuftrati- 
ons,  that  have  wholly  efcaped  the  notice  of 
thofe  writers,  or  did  not  exprefly  fall  within 
the  fubjeCts  they  were  treating  of  :  I  have 
therefore  extracted  all  fuch  curious  and  re¬ 
markable  portions,  as  are  of  general  ufe  and 
importance,  and  have  been  unobferved  by 
others,  at  lead  within  the  compafs  of  my  own 
reading. 

I  confider  myfelf  as  a  fort  of  gleaner  after 
the  harveft  of  others  >  the  grain  I  pick  up 
difperfedly  here  and  there  is  ot  the  lame  kind 
and  goodnels  as  that  which  they  have  taken 
by  handfuls  :  the  only  difference  is  that  my 
toil  is  the  greater. 

In  the  profecution  of  this  work  I  have  omit* 
ted  to  make  any  extracts  of  fuch  parts  as  have 
been  extracted  by  others,  unlefs  in  fome  few 
in  fiances  where  their  extracts  were  not  fuffi- 
ciently  ample  ;  and  have  contented  myfelf 
with  directing  the  reader  to  the  writers,  and 
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the  places  where  thofe  extrafts  are  to  bc 
found. 

Secondly,  I  have  carefully  avoided  all  ima¬ 
ginary  theories,  and  have  admitted  no  other 
reafoning  than  what  neceflarilv  rein  Its,  or  is 
with  the  higheft  degree  of  probability  dedu- 
ciblc  from  the  experiments  propofed.  I  can¬ 
not  help  obferving  that  many  of  the  French 
philofophers  have  fo  long  fixed  their  attention 
on  vortices,  that  their  heads  feem  to  turn  and 
grow  giddy  with  them  ;  for  they  ufe  that 
term  in  no  determinate  fenfe:  for  inftance, 
the  celebrated  Mr.  Dc  Fontenelle,  in  fpeak- 
ing  of  a  large  body  of  fire,  which  he  de- 
fcribes  as  having  the  figure  of  a  tree  and 
moving  from  weft  north-weft  to  eaft  fouth- 
eaft,  yet  calls  it  un  tourbillon  dc  Jeu  a  vortex 
of  fire.  Fid.  Hi /lory  1700,  png.  10 

Thirdly,  I  Avail  not  take  notice  of  fuch 
matters  as  were  formerly  the  fubjedts  of  great 
difputes  and  contefts,  but  have  long  fmee  been 
compofed  and  univerfally  acquiefced  in.  For 
example,  in  the  year  1692,  Mr.  Mery  pro- 
pofed  a  new  theory  on  the  paflage  of  the 
blood  through  t! vz  foramen  oralcm  the  fœtus, 
that  it  was  not  from  the  right  auricle  of  the 
heart  to  the  left  ;  which  was  the  commonly 
received  opinion  :  but  on  the  contrary,  Mr. 
Mery  infilled  that  the  blood  moved  from  the 
left  auricle  to  the  right  in  rafting  through 
that  foramen.  Mr.  Du  Verney  role  up  in 
defence  of  the  common  opinion  immediately 
after  the  renewal  of  the  academy,  and  to  bat¬ 
tle 
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tie  they  went  ;  a  great  part  of  comparative 
anatomy  was  taken  in  for  auxiliaries.  The 
war  lafted  feveral  years  with  great  fury,  and 
even  ill  manners  on  both  fides  :  the  Academy 
was  obliged  to  interpole,  and  deputed  proper 
perfons  to  examine  into  the  truth  of  fads  al- 
ledged  by  the  parties  ;  arid  altho’  fhe  decided 
fome  points  of  fad  in  favour  of  Mr.  Mery, 
yet  the  main  of  the  queftion  was  left  unde¬ 
cided.  Even  fo  far  as  the  year  1717,  Mr. 
Window  appears  rather  wavering  in  his  opi¬ 
nion. 

I  have  mentioned  this  queftion  particularly, 
becaufe  few  I  believe  know  that  it  was  once 
the  fubjed  of  mighty  heats  and  controverfies. 
It  is  in  the  philofophical  as  in  the  greater 
world,  the  peaceful  inhabitant  of  the  prefent 
times  enjoys  his  fhades  and  arbours  without 
refledi  ng,  or  perhaps  knowing,  that  they 
were  once  the  fcenes  of  wars  and  tumults. 

I  ftiould  not  be  furprifed  if  after  a  certain 
courfe  of  years,  this  as  well  as  many  other 
now  jleeping  difputes  fhould  ariie.  We  often 
find  fome  enterprifing  genius  in  philofophy, 
like  an  ambitious  prince,  reviving  old  préten¬ 
dons,  new  furbifhing  rufty  armour,  and  en¬ 
deavouring  to  difturb  the  prefent  pofteflors 
from  the  quiet  enjoyment  of  their  opinions. 
Indeed  whoever  converles  much  with  old 
books  will  find  that  what  are  called  new  dis¬ 
coveries  are  in  general  only  old  opinions  re¬ 
vived.  I  could  exemplify  it  by  many  inftan- 


X 


PREFACE. 

ces,  but  it  would  perhaps  be  an  invidious  talk, 
and -is  beiide  my  prefent  fubjeét. 

The  veracity  and  credit  of  the  academy  is 
fo  well  eftablifhcd,  that  I  am  fatisfied,  with 
regard  to  fadts  and  experiments  recorded  in 
the  hiftory  and  memoirs,  their  teftimony 
may  be  confidered  as  indubitable.  And  as 
an  evidence  of  it  I  beg  leave  to  cite  the  25th 
article  of  the  original  ftatutes  of  the  academy. 

XXVth  Article. 

All  experiments  that  ft: all  he  reported  by  any 
gentleman  of  the  academy  Jhall  be  performed  by 
him  in  the  ajfenibly,  if  it  be  pofjible  \  or  at  leaf 
they  fkall  be  fo  in  private  in  the  prefence  of 
fome  of  the  academy  deputed  for  that  pur p  of e> 

The  number  of  volumes  now  publifhed 
by  the  academy  is  fo  great  that  few  would  be 
at  the  expence  of  purchafing,  or  at  the  pains 
of  reading  them.  I  hope  therefore  that  the 
labour  I  have  beftowed  on  them  will  be  can¬ 
didly  received. 

I  (hall  add  nothing  more  than  to  befpeak 
the  favour  of  the  public  by  alluring  them  that 
my  whole  ambition  is  to  be  ufeful,  and  that 
I  fhall  dedicate  my  fmall  abilities,  and  all  the 
time,  which  an  ill  date  of  health  will  afford, 
to  their  fervice. 

N.  B.  The  edition,  to  which  the  references 
are  made,  is  the  Paris  edition  in  quarto. 
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addenda  to  the  article  of  the  pinna- marina, 

fag.  ioi. 

.  i  ,  *  *  >•  *  •  ,  \ 

MR.  Geoffroy  obferves  that  we  frequently 
find  lodged  within  the  {hells  of  the 
pinna  little  crabs  ( Cicero  and  Pliny  call  them 
fquillce)  of  which  the  ancients  have  given  us 
very  furprifing  accounts. 

They  imagined  that  this  little  animal  was 
born  together  with  the  pinna  for  its  preferva- 
tion  ;  for  which  reafon  they  have  called  this 
animal  the  guardian  of  the  pinna ,  and  thought 
that  the  pinna  perifhed  as  foon  as  he  loft  his 
guardian.  They  judged  the  little  crab  to  be 
ufeful  to  its  hoft  in  the  following  manner. 

As  the  pinna  hath  no  eyes  and  is  not  indu¬ 
ed  with  an  exquifite  feeling,  whilft  he  hath 
his  (hells  open  and  the  fmall  fifh  enter  within 
them,  the  crab  gives  him  notice  by  a  little 
bite  in  order  to  make  him  clofe  on  a  fudden 
his  {hells;  by  which  means  the  fifh  are  caught, 
and  the  pinna  and  the  crab  divide  the  fpoil 
between  them b. 

Thofe  that  have  not  imagined  the  crab  to 
have  its  birth  within  the  {hells  of  the  pinna, 
raife  our  admiration  of  the  cunning  of  this 
little  animal  ftill  more,  who  in  order  to  get 
within  the  fells  takes  the  opportunity  when 
they  are  open  to  throw  in  a  pebble,  which 

prevents 

b  Vid.  Ariflotle  hi  ft.  animal,  lib  v.  cap.  xv.  Cicero  de  na¬ 
ture  deorum.  lib  2,  48.  Pliny  lib.  ix.  cap.  42.  Plutarch  de 
fiolcrt.  animal.  Oppian.  Halieut.  lib.  2.  ver.  186. 
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prevents  their  being  clofed  and  gives  him  ad- 
million  for  devouring  the  fifh  that  is  within. 

But  thefc  notions  may  ealily  be  confuted, 
for  in  the  firft  place  thefe  little  animals  are 
found  indifferently  in  all  the  bivalvular  (hell- 
fifh,  fuch  as  oyfters  and  mufcles,  as  well  as 
in  the  pinna  ;  within  whofe  (hells  we  find 
fometimes  likewife  other  fmall  fhell-ftfh  ;  I 
have  a  little  concha  veneris  that  was  included, 
and  the  fifh  of  it  was  alive,  within  the  (hells 
of  a  pinna. 

Moreover  the  pinna  doth  not  live  on  flefiy 
no  more  than  mufcles  and  oyfters,  but  only 
on  water  and  mud.  Thus  the  pretended  ar¬ 
tifice  of  the  little  crab  is  ufelefs  to  him. 

Laftly,  the  little  crabs  do  not  eat  the  fifh 
of  the  (hells  where  they  lodge  ;  for  we  find 
thefe  fifh  whole  and  intire  together  with  the 
littlê  crabs  that  accompany  them. 

It  follows  therefore  that  chance  alone 
throws  thefe  little  animals  into  the  Jhells , 
whilft  they  are  open  ;  or  that  the  animals  re¬ 
tire  thither  in  order  to  (helter  themfelves,  as 
we  frequently  find  them  in  the  holes  of  fpun- 
ges,  and  (tones,  and  in  the  external  hollows  of 
(hells. 
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THE  heat  of  mineral  waters  doth  Of  hot 
not  arife  from  a  real  and  adtual  mwcrpl 
fire;  for  they  neither  fcald  the  "a 
tongue  nor  loften  vegetables,  as 
common  water  heated  to  the  fame  degree 
would  do;  and  when  put  on  the  fire  they 
do  not  boil  the  fooner  for  being  already  hot» 

Hijtory  tom .  i/?,  anno  1667,  pag.  33, 
and  Memoirs  anno  1707,  Pag.  113. 

The  water  of  Balaruc  in  Languedoc, 
feems  to  the  touch  almoft  as  hot  as  com¬ 
mon  water  that  is  ready  to  boil  ;  yet  a  new 
laid  egg,  that  has  been  in  it  i  of  an  hour, 
has  been  no  more  altered,  than  if  it  had  been 
in  cold  water. 

Hijlory  anno  1699,  pag.  55. 

The  water  of  Bourbon  put  on  the  fire 
doth  not  boil  fo  foon  as  common  water  that 
is  cold  ;  the  heat  that  it  hath  of  itfelf  is  an 
obftacle  to  its  acquiring  a  new  heat.  When 
the  hot  water  of  the  fountain,  and  com- 
Vo'l .  I.  B  mon 
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mon  cold  water  have  boiled  on  the  fame 
fire,  where  they  have  continued  the  fame 
time  ;  that  of  the  fountain  grows  cold 
fomewhat  fooner  ;  whereas  it  grows  cold 
fomewhat  flower  than  common  water  heat¬ 
ed  to  the  lame  degree,  when  it  hath  not 
boiled. 

Hijiory  anno  1724,  pag.  47. 

The  queftion  was  farted  one  day  occa- 
fionally,  Why  a  velTel  full  of  boiling  water 
hath  the  bottom  lefs  hot  during  the  mo¬ 
ment  that  the  water,  taken  off  from  the  fire, 
fill  continueth  to  boil,  than  when  it  hath 
ccafed  to  boil?  For  whilft  the  water  fill 
boileth,  one  may  touch  with  the  hand  the 
bottom  of  the  veflel  without  being  burnt, 
and  one  cannot  do  it  immediately  after  the 
water  hath  ceafed  to  boil.  It  is  neceifary 
to  add,  that  for  the  fuccefs  of  the  experi¬ 
ment,  the  bottom  of  the  veflel  muft  be 
thin,  and  the  veflel  pretty  large. 

Mr.  Homberg  faid  upon  it,  That  he  con¬ 
ceived  a  body  to  be  hot  only  in  confequence 
of  its  being  pervaded  in  all  directions  by  the 
matter  of  flame,  which  ifiuing  from  all 
parts  with  impetuofity,  like  an  infinite  num¬ 
ber  of  little  poignant  darts,  carried  into  all 
other  bodies,  where  it  darted  i  tie  If,  the  im- 
preflions  of  heat  5  that  when  a  veflel  is  on 
the  fire,  the  flame,  being  urged  upwards 
by  the  gravity  of  the  air,  endeavoured  to 
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ft  pen  itfelf  paffages  into  the  water  of  the 
veffel  according  to  that  direction  ;  that  at 
firfl:  it  mail  find  difficulty  to  penetrate  this 
water,  into  which  there  were  no  roads, 
fuch  as  its  motion  required  ;  that  at  laid  it 
made  itfelf  roads,  and  in  that  ftate  the  wa¬ 
ter  boiled  ;  that  then  all  the  paffiiges  from 
below,  upwards  through  the  water,  being 
eafily  pervaded,  the  flame,  that  flruck  in- 
ceffantly  the  bottom  of  the  veffel,  went 
through  them  without  any  difficulty  ;  that 
by  confequence,  the  veffel  being  taken  from 
the  fire,  the  motion  of  all  the  little  darts 
at  that  inftant  was  from  below  upwards, 
and  that  they  could  not  hurt  the  hand  which 
touched  the  bottom  of  the  veffel  ;  but  that 
when  the  water  ceafed  to  boil,  all  its  parts, 
being  lefs  agitated,  finking,  and  falling  back 
one  upon  another,  clofed  a  great  number  of 
paffages  that  before  were  open,  which  ob¬ 
liged  the  little  darts  to  efcape  indifferently 
all  manner  of  ways  ;  and  that  by  confe¬ 
quence  the  hand,  which  was  applied  to  the 
bottom  of  the  veffel,  muff  receive  a  great 
number,  and  be  wounded  by  them. 

The  bottom  of  the  veffel  is  confidered 
here  only  as  a  Ample  furface,  which  the 
flame  barely  paffes  through  before  it  arrives 
at  the  water,  and  on  which  it  no  longer 
a£ts  :  But  if  the  bottom  hath  any  thick- 
nefs  that  is  confiderable,  the  flame  then  a£ts 
neceffarilv,  in  pervading  it,  not  only  from 
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below  upwards,  according  to  the  direction 
given  to  it  by  the  gravity  of  the  air,  but 
from  above  downwards,  and  in  all  direc¬ 
tions,  becaufe  it  is  reflected  by  the  folid  parts  \ 
and  from  thence  it  is  that  in  that  cafe,  inde¬ 
pendently  of  the  different  dates  of  the  wa¬ 
ter,  the  hand  will  always  perceive  heat  in 
touching  the  bottom.  If  the  bottom  is  thin 
and  at  the  fame  time  the  veffel  is  narrow, 
the  fides  of  the  veffel  that  furround  the  bot¬ 
tom  will  communicate  to  it  their  heat;  and 
confequently  the  veffel  cannot  be  too  large, 
no- more  than  its  bottom  too  thin. 

Hijiory  1703,  pag .  24. 

The  preceding  little  fyftem  on  heat  hath 
furnifhed  like  wife  Mr.  Homberg  with  the 
reafon  of  a  very  furprifing  fad:,  which  Mr. 
Amontons  hath  difeovered  in  making  his 
thermometer,  and  which  hath  been  of  ufe 
to  him  in  its  conftrudion.  This  fad  is, 
that  when  water  boils  as  much  as  it  can 
boil,  its  degree  of  heat  increafes  no  more, 
although  it  be  kept  longer  on  the  fire,  or 
on  a  more  intenfe  fire. 

The  water,  according  to  Mr.  Homberg, 
is  hot,  or  boils,  only  in  confequence  of  its 
being  pervaded  by  the  matter  of  flame, 
which  puffs  it  up,  raifes  it,  and  makes  its 
furface  rough  and  uneven  ;  when  this  mat¬ 
ter  hath  made  itfelf  every  where  free  pafla- 
ges  through  the  water,  the  water  boils  as 
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much  as  it  is  capable  of  boiling,  and  the  mat¬ 
ter  of  flame  can  effect  nothing  more  ;  thus 
whether  new  matter  fucceeds  continually,  or 
whether  it  comes  in  greater  abundance,  it 
can  neither  more  completely  open  the  paf- 
fages,  nor  open  a  greater  number  of  them. 

Ibidem . 

Water  is  the  only  fluid  that  in  freezing  Of  water 
increafcs  in  bulk,  and  becomes  lighter.  Mr. fl0zen* 
Homberg  hath  attempted  to  dilcover  the 
reafon  of  it,  having  drawn  away  the  air 
with  extreme  care  from  a  quantity  of  wa¬ 
ter,  which  he  expofed  afterwards  to  a  ftrong 
freezing  ;  he  had  a  piece  of  ice  entirely 
tranfparent,  and  without  any  bubble  ;  he 
had  marked  the  height  of  the  water  in  the 
veflei  ;  by  being  frozen  it  had  not  enlarged,, 
it  had  rather  contradted  a  little, 

Hiftory  tom .  2.  anno  1693,  pag.  170. 

The  fame  gentleman  hath  difcovered  that  Diffolves 
ice  diflfolves  much  fader  in  vacuo ,  than  in  faltcr  tn 
the  open  air  •  the  difference  was  nearly  one 

third  of  the  time.  Tl .  » 

Ibidem . 

*  1 


ice. 


In  the  winter  of  1709,  the  ice  of  Co-  Remarks 
penhagen  harbour  was  27  inches  thick  in  *ck~ 
thofe  places  where  flakes  of  ice  were  not 
heaped  one  upon  another.  This  fadr  is  fo 
much  the  more  obfervable,  as  in  the  great 
frofl:  of  1683,  the  Royal  Society  having 
caufed  the  ice  of  the  Thames,  when  coaches 
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went  upon  it,  to  be  meafured,  it  was  found 
to  be  no  more  than  1 1  inches  think. 

Hifiory  1709,  pag.  10. 

Anobfer-  It  is  highly  probable,  fays  Mr.  Fontenelle, 
fluidity  °n  that  the  matter  of  fire  caufes  the  fluidity  of 
all  that  is  liquid  ;  fince  it  is  very  certain  that 
it  makes  the  fluidity  of  a  metal  that  is  melt¬ 
ed,  why  may  it  not  be  fuppofed  to  make 
that  of  water  like  wife  ?  Is  water  any  thing 
but  ice  melted  ?  It  is  almoft  indubitable,  that 
in  the  planet  Saturn,  our  water  would  be 
for  ever  folid  ice,  or  ftone  5  and  that  in 
Mercury  our  metals  would  be  for  ever  fluid. 

Hijiory  1712,  fag.  45. 

Of  petri-  Father  Duchatz  relates  that  the  river, 
fying  wa-  which  pafles  by  the  town  of  Bakan,  in  the 
kingdom  of  Ava,  hath  in  that  place,  for 
the  fpace  of  10  leagues,  the  virtue  of  pe¬ 
trifying  wood  ;  and  that  he  himfelf  had 
feen  there  great  trees  petrified  quite  to  the 
furface  of  the  water,  all  the  reft  ftill  re¬ 
maining  a  dry  wood.  This  petrified  wood 
was  as  hard  as  a  flint  ftone. 

Memoirs  tom,  i  o .  anno  1692,  pag.  143, 

At  Clermont  in  Auvergne  there  is  a  pe¬ 
trifying  fpring  ;  from  the  chemical  trials 
of  it  by  Mr.  Lemery,  it  appears  to  contain 
an  acid,  which  probably  hath  diflolved 
fame  ftony  lubftance,  from  the  places 

through 


7 


PHYSICS. 

through  which  it  has  run.  This  petrifying 
water  is  not  from  thence  more  dangerous  for 
drinking.  In  effedt,  hones  and  what  are 
called  hones  of  the  bladder  have  nothing 
a-kin. 

Hijîory  1700,  png.  58. 


At  Senliffes  a  village  near  Chevreufe,  fi-  A  remak- 
tuated  in  a  valley  at  the  bottom  of  a  hill, 
there  is  a  public  fountain,  the  water  of  ter. 
which  caufes  the  teeth  to  fall  out  without 
any  flux  of  {pitting,  without  any  pain,  and 
without  any  bleeding.  This  effedl  can  be 
attributed  to  nothing  elfe,  for  the  air  is  very 
good  and  very  temperate,  the  inhabitants 
more  robuh  and  healthy  than  elfewhere  ; 
only  more  than  half  of  them  are  without 
teeth.  At  firfl  the  teeth  drake  in  the 
mouth  for  feveral  months,  like  the  clapper 
in  a  bell,  and  afterwards  fail  out  of  them- 
felves.  The  water  that  is  accufed  for  this 
malady  is  a  confiant  ftream,  and  very  cold 
when  drank  as  it  hides  from  the  fountain  ; 
it  is  found  to  be  an  hard  water  when  ufed 
for  drefiing  victuals  ;  and  it  is  faid  to  give 
the  gripes  to  thofe  that  have  not  been  ac- 
cuftomed  to  it.  Mr.  Aubry,  the  clergyman 
of  the  place,  fends  word,  that  he  had  been 
advifed  no  longer  to  ufe  it  without  boiling  it 
firfl,  which  would  caufe  the  ill  quality  of  it 
to  evaporate. 

B  4  Mr, 
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Mr.  Lemery  having  examined  it  in  ali 
ways,  and  put  it  to  all  the  chemical  trials, 
has  not  been  able  to  difeover  any  thing  par¬ 
ticular  in  it  :  upon  a  gallon  which  he  cauled 
to  evaporate  by  a  gentle  fire,  there  remained 
12  grains  only  of  a  fixt  alkali  fait,  which 
appears  a  very  trifle  with  regard  to  fo  great 
a  quantity  of  water.  The  caufe  of  the  bad 
efifedt  of  the  fountain  of  SenliiTes  is  therefore 
fomething  too  fubtil  and  delicate,  to  be  dis¬ 
covered  by  our  lenfes, 

Vitruvius  fpeaks  of  a  fountain  at  Sufa,  in 
Perfia,  whofe  water  caufed  the  teeth  to  fall 
out  in  thofe  that  drank  it  ;  and  it  is  very  re¬ 
markable  that  Mr.  Lemery  hath  feen  at  Paris, 
a  Perfian,  born  at  that  city  Sufa,  who  took, 
when  he  wouid,  7  or  8  teeth  out  of  his 
mouth,  and  put  them  in  again  as  eafily.  It 
is  true  that  he  had  the  feurvy  to  a  violent 
degree.  Perhaps  the  fountain  of  Senlifles 
would  occafion  the  feurvv  likewife,  if  the 
goodnefs  of  the  air,  and  other  favourable 
circurnftances  did  not  oppofe  it. 

Hijlory  1712,  pag.  23. 

Earth-  Mr.  Galand  came  to  the  affembly  of  the 
JPakeat  academy  the  ift  of  December  1688,  and 
™>rna*  there  gave  a  circumftantial  account  of  the 
earthquake  that  had  been  felt  at  Smyrna 
and  in  the  neighbourhood  on  the  10th  of 
July  preceding.  There  had  been  felt  a  fhock 
of  another  earthquake  on  the  1 8th  of  De¬ 
cember 
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çember  1687,  but  which  was  of  no  confe- 
quence  ;  the  laft  began  at  f  after  1 1  in  the 
morning  with  a  motion  from  weft  to  eaft  * 
the  caftle  was  at  once  demolilhed,  its  four 
walls  having  gaped  open  and  funk  down  6 
feet  into  ‘the  lea.  This  caftle,  which  was 
an  ifthmus,  is  at  prefent  a  perfect  ifland, 
diftant  from  the  fhore  about  an  hundred 
paces  in  the  place  where  the  neck  of  land 
hath  been  cut  off.  The  walls  which  were 
from  weft  to  eaft  are  fallen,  thole  that 
were  north  and  fouth  are  ftill  Handing. 

o 

The  city,  which  is  10  miles  diftant  from 
the  caftle,  was  almoft  immediately  ruined  ; 
in  feveral  places  were  feen  openings  in  the 
earth,  and  divers  fubterraneous  noifes  were 
heard  ;  there  were  5  or  6  fhocks  of  the  like 
kind  before  night,  the  firft  lafted  about  half 
a  minute. 

The  fire  caught  the  greateft  part  of  the 
houfes  of  the  town,  excepting  in  the  Turks 
quarter,  who  at  that  time  kept  their  Ra- 
mafan ,  or  folemn  faft,  and  for  that  reafon 
had  no  fire  in  their  houles.  Mr.  Galand 
was  himfelf  enveloped,  and  as  it  were  buried 
under  the  ruins  of  an  houfe  for  f-  of  an 
hour.  The  ground  hath  funk  2  feet  in  the 
town,  and  it  is  neceftary  at  prefent  to  de- 
fcend,  in  order  to  go  to  certain  places  on 
the  fea  fhore,  '  where  before  it  was  nccelfary 
to  afcend.  There  hath  remained  no  more 
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than  i  of  the  town,  and  that  principally  of 
thofe  houfes  which  were  fitnated  on  rocks. 

In  thofe  parts  there  blows  conflantly. 
during  the  fummer  a  weflerly  wind,  which 
begins  about  io  in  the  morning,  and  conti¬ 
nues  increafing  till  4  in  the  afternoon  ;  and 
in  the  fame  feafon  the  northerly  winds,  cal¬ 
led  the  tramontanes y  are  very  common  in 
the  Archipelago. 

On  the  1  ith  and  12th,  that  is  to  fay,  the 
two  following  days,  and  on  the  1  1  th  of 
Auguft  the  earthquake  began  again  about 
8  in  the  morning;  At  length  on  the  10th 
of  September  was  perceived  a  violent  flench 
of  fulphur  :  At  the  fame  time  were  felt 
earthquakes  at  Metelin,  Ohio,  Satalin,  and 
along  the  coafl.  In  the  night  between  the 
loth  and  1 1  th,  there  was  felt  G7ie  at  Con- 
ilantinôple.  Mr.  Galand  had  been  informed 
that  there  had  been  found  fince  fprings  of 
water  quite  new.  During  all  thefe  confu- 
fions  the  air  was  very  thick  and  hot,  and 
the  notherly  wind  very  fultry.  They  rec¬ 
kon  that  fifteen  or  twenty  thoufand  perfons 
were  deftroyed  by  this  earthquake.  The 
laft  that  ravaged  Sicily  did  not  caufe  any 
thing  near  fuch  havock,  nor  had  fo  long  a 
continuance. 

Ti?;;/.  2.  anno  1688,  pag.  37. 

Mr.  Maraldi  communicated  to  the  Aca- 
m  demy  fome  accounts  he  had  received  of 
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the  earthquakes  that  had  happened  in 
Italy. 

The  earthquakes  began  in  Italy  in  the 
month  of  Odtober  1702,  and  continued  to 
the  month  of  July  1703.  The  countries 
that  have  fuffered  the  moil,  and  which  were 
thofe  like  wife  where  they  began,  are  the 
city  of  Norcia,  with  its  dependencies  in  the 
ecclefiaftic  date,  and  the  province  of  Abruz- 
zo  :  Thefe  countries  are  contiguous,  and  fi- 
tuated  at  the  foot  of  the  Apenpine  on  the 
fouth  fide.  v 

The  earthquakes  were  often  attended 
with  dreadful  noifes  in  the  air,  and  often 
like  wife  thofe  noifes  were  heard  without 
any  earthquakes,  the  fky  being  very  fe- 
rene.  The  earthquake  of  the  2d  of  Febru¬ 
ary  1703,  which  was  the  moft  violent  of  all, 
was  accompanied,  at  lead:  at  Rome,  with  a 
great  ferenity  of  the  fky,  and  a  great  calm 
in  the  air  :  It  lafted  at  Rome  half  a  minute, 
and  at  Aquila  the  capital  of  Abruzzo  three 
hours.  It  ruined  the  whole  city  of  Aquila, 
buried  5000  perfons  under  the  ruins,  and 
made  a  great  havock  in  the  neighbourhood 
of  it. 

The  nutations  of  the  earth  were  com¬ 
monly  from  north  to  fouth,  or  nearly  fo , 
which  was  remarked  by  means  of  the  mo¬ 
tion  of  the  lamps  in  churches.  There 
were  in  one  field  two  openings  made,  from 
whence  there  ifiiied  with  violence  a  great 
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quantity  of  ftones  that  entirely  covered  the 
field,  and  have  rendered  it  barren  :  after 
the  ftones  there  darted  forth  two  water 
fpouts,  that  exceeded  in  height  the  trees 
of  that  country,  continued  a  quarter  of  an 
hour,  and  overflowed  the  country  all  about. 
This  water  is  whitifh,  refembling  foap  and 
water,  and  hath  no  tafle. 

A  mountain  that  is  near  Sigillo,  a  town 
22  miles  diftant  from  Aquila,  had  on  its 
fummit  a  pretty  large  plain  furrounded  by 
rocks,  which  were  like  walls  to  it.  Since 
the  earthquake  of  the  2d  of  February,  there 
hath  been  in  the  place  of  that  plain  a  gulf 
of  an  unequal  breadth,  the  greateil  diameter 
of  which  is  of  25  fathom,  and  the  lead  of 
20  ;  no  bottom  to  it  can  be  found,  although 
they  have  fearched  360  fathom  deep.  At 
the  time  that  this  opening  was  made, 
flames  were  feen  to  iflue  out  of  it,  and  af¬ 
terwards  a  very  thick  fmoke,  which  lafted 
three  days,  with  feme  intermiffions. 

At  Genoa,  on  the  ift  and  2d  of  July 
1703,  there  were  two  little  earthquakes; 
the  laft  was  felt  only  by  people  at  work  on 
the  mole;  at  the  fame  time  the  fea  funk 
in  the  harbour  6  feet,  and  this  finking  lafted 
near  a  quarter  of  an  hour. 

The  fulphureous  water,  that  is  in  the 
road  between  Rome  and  Tivoli,  is  dimi- 
nifhed  2  feet  and  -i  in  height,  as  well  in 
the  bafon,  as  in  the  fois.  In  feveral  places 
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of  the  plain,  called  the  Teftiney  there  were 
fprings  and  rivulets  of  water  that  formed 
unpayable  moraffes.  All  is  now  dryed. 

The  water  of  a  lake  called  Hell  is  dimi- 
nifhed  likewife  5  feet  in  height.  In  die 
room  of  the  former  fprings,  which  are  dry, 
there  have  iflued  out  new  ones  about  a 
league  diftant  from  the  firft,  in  fo  much 
that  it  is  probable  they  are  the  fame  waters 
which  have  changed  their  courfe. 

Hijlory  1704,  pag.  8. 

On  the  28th  of  oftober  1746,  there  was  Earth- 
heard  at  Lima,  at  about  half  an  hour  after  ^ake  at 
10  in  the  evening,  a  fubterraneous  noife, 
which  precedes  always,  at  leaft  in  that  coun¬ 
try,  the  earthquakes,  and  lafteth  long  enough 
for  people  to  get  out  of  their  houles;  the 
fhocks  came  afterwards  and  were  fo  violent, 
that  in  4  or  5  minutes  time  there  did  not 
remain  of  all  that  capital  above  20  houfes 
ftanding  ;  feventy-four  churches  or  con¬ 
vents,  the  palace  of  the  vice-roy,  the  royal 
audience  room,  the  hofpitals,  the  courts  of 
judicature;  and  all  the  public  edifices  that 
were  more  lofty  and  more  folidly  built  than 
others,  were  ruined  quite  to  the  ground. 

Callao  a  fortified  town,  and  the  port  of 
Lima,  at  2  leagues  diftance  from  that  capi¬ 
tal,  was  demolifhed,  probably  by  the  fame 
fhocks,  at  the  fame  time,  when  the  earth¬ 
quake  was  perceived.  The  fea  retired  from 
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the  fhore  to  a  great  distance,  it  returned 
back  again  with  lb  much  fury,  that  it  over¬ 
whelmed  13  of  the  veflels,  which  it  had  left 
ftranded  and  lying  along  fide  in  the  port, 
carried  away  4  very  far  into  land,  whither  it 
extended  itfelf  a  full  French  league,  fweep- 
ing  away  entirely  the  town  of  Callao,  and 
fwallowing  up  all  its  inhabitants  to  the  num¬ 
ber  of  five  thoufand,  befides  feveral  of  the 
inhabitants  of  Lima  whom  it  caught  on  the 
road.  The  ofcillations  that  the  fea  made 
till  it  had  refumed  its  natural  bed,  covered 
the  ruins  of  that  unhappy  town  with  fo 
much  fand,  that  there  fcarce  remains  any 
mark  of  its  fituation.  There  had  been  al¬ 
ready  found  1141  bodies  buried  under  the 
ruins,  when  the  vefiel  fet  fail  that  hath 
brought  this  intelligence.  They  were  at 
work  in  rebuilding  the  houles  of  Lima, 
making  them  ftill  lower  than  they  were  be¬ 
fore  this  accident  ;  and  it  was  hoped  that, 
by  the  prudent  precautions  of  the  vicc-roy, 
they  fhould  be  able  to  get  out  of  the  ruins 
the  greateft  part  of  the  valuable  effects  that 
were  there  buried. 

Hijlory  1746,  fag.  24. 

Mr.  Lemery  hath  made  an  artificial  Etna 
or  Vefuvius,  having  buried  in  the  earth  a 
foot  deep  50  pound-weight  of  a  mixture  of 
equal  parts  of  filings  of  iron  and  fulphur 
in  powder,  the  whole  reduced  into  a  parte 

with 
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with  a  little  tvatcr.  At  the  end  of  8  or 
9  hours  the  earth  began  to  heave,  and 
opened  in  feveral  places,  fulphureous  and 
hot  vapours  iffuing  forth,  and  at  length 
flames.  It  is  very  eafy  to  conceive,  that  a 
greater  quantity  of  this  mixture  of  iron  and 
fulphur  with  a  greater  depth  of  earth,  was 
all  that  was  wanting  to  make  a  real  Etna. 

This  operation  fucceeds  better  in  fum- 
mer  than  in  winter,  on  account  of  the 
heat  of  the  fun,  which  excites  a  greater 
intefline  motion  in  the  imperceptible  parts 
of  the  iron  and  fulphur. 

But  here  ftarts  a  difficulty,  which  is,  that 
thefe  great  fermentations  and  fubterraneous 
conflagrations  could  not  be  produced  with¬ 
out  air  :  Now  it  is  not  eafy  to  conceive  by 
what  conveyance  the  air  could  pafs  lb  deep 
beneath  the  earth.  Mr.  Lemery  replies  to 
this  objection,  that  there  are  in  the  earth 
many  clefts  and  pafiages  which  are  not 
commonly  feen,  and  principally  in  the  hot 
countries,  where  thefe  fubterraneous  com¬ 
motions  moft  commonly  happen  ;  for  the 
great  heat  of  the  fun  calcining  in  a  manner 
the  earth  in  feveral  places,  caufes  in  it  deep 
crevices,  through  which  the  air  may  be 
introduced.  The  earthquakes  probably  are 
caufed  by  a  vapour,  which  having  been  pro¬ 
duced  in  the  violent  fermentation  of  the 
iron  and  fulphur,  is  converted  into  a  ful¬ 
phureous  wind,  that  makes  itfelf  a  paffage, 

and 
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and  rowls  where  it  can,  lifting  up  and  fhak- 
ing  the  ground  under  which  it  pafles.  If 
this  lulphureous  wind  continues  confined, 
without  being  able  to  open  itfelf  a  vent  to 
efcape,  it  caulcs  the  earthquakes  to  laft  a 
long  time,  and  with  great  efforts,  until  it 
hath  fpent  its  force.  But  if  it  finds  any 
openings  to  iffue  at,  it  darts  out  with  great 
impetuofity,  and  makes  what  is  called  an 
hurricane. 

Hot  mineral  waters,  fuch  as  thofe  of 

* 

Bourbon,  Vichi,  Bareluc,  Aix,  have  pro¬ 
bably  taken  their  heat  from  fulphureous 
earths  through  which  they  have  palled  ;  for 
when  thefe  waters  are  at  reft,  there  fepa- 
rates  from  them  Julphur  to  the  tides  of  the 
veffels  containing  them. 

The  water-fpouts  which  rife  fometimes 
at  fea,  and  which  are  to  failors  the  fad 
prefages  of  a  fudden  fhipwreck,  are  owing 
probably  to  thefe  fulphureous  winds,  forced 
rapidly  from  the  earth,  beneath  the  lea, 
after  fuch  fermentations  as  we  have  been 
fpeaking  of.  ,  • 

Hi/Jory-iyoo ,  pag.  5T,  and  Memoirs , 

pag .  104, 

«  #  1 

Air  is  not  very  ealily  feparated  from  other 
air.  If  the  neck  of  a  bottle  hath  lefs  than 
4  lines  in  diameter,  it  may  be  filled  with 
water  and  turned  topfy-turvy,  without  a 
drop  of  water  iffuing  from  it  ;  becaufe  the 

7  air. 
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-air,  which  muft  enter  at  one  fide  of  the  neck 
whilft  the  water  iffues  at  the  other,  is  not 
eafily  feparated  into  fuch  fmall  parcels  as  is 
requifite.  In  like  manner  a  bottle  that  is 
empty,  and  whofe  neck  fhould  be  of  the 
abovementioned  diameter,  would  continue  at 
the  bottom  of  a  veffel  full  of  water,  without 
a  drop' of  water  entring  into  it;  and  what  is 
very  furprizing,  this  would  not  happen  if 
the  bottle  was  full  of  wine  well  refined,  and 
lighter  than  water  ;  for  then  the  water  would 
fall  into  the  bottle  and  caufe  the  wine  to  rife 
out  of  it.  It  follows  therefore  that  wine, 
though  much  more  heavy  and  more  grofs 
than  air,  is  much  more  eafily  divided  into 
fmall  parcels. 

Hiflory  tom.  i.  anno.  1679,  pag.  271. 

N.  B.  From  this  experiment  Mr.  Senac 
explains  the  reafon  why ,  though  the  epi¬ 
glottis  be  raifed ,  water  will  not  enter  into 
the  lungs  of  thofe  that  are  drowned . 

Vid.  hiftory  1725,  pag.  13, 

The  difficulty  of  feparating  the  particles  of 
air  appears  like  wife  from  hence.  In  folu- 
tions  of  faits  or  metals  we  fee  bubbles  of  air 
rife  from  the  bottom  of  the  liquor  quite  to 
the  top,  loaded  with  faline  or  metalline  par¬ 
ticles.  When  the  bubbles  are  arrived  at  the 
top,  they  unite  themfelves  to  the  external  air, 
and  the  particles  which  they  had  raifed  fall 
Vol.  I.  C  back 
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back  again  :  as  thefe  particles  are  fpccifically 
heavier  than  the  air,  it  cannot  raife  them  but 
by  attaching  itfelf  to  them  with  a  certain 
force,  and  in  fuch  manner  that  the  whole 
mafs  mull:  be  lighter  than  the  liquor  that  it 
traverfes  in  mounting.  Now  in  this  little 
whole,  the  quantity  of  air  muft  he  of  a  greater 
bulk  than  the  faline  or  metalline  particle, 
for  otherwife  the  whole  mafs  would  not  be 
fufficiently  light  to  afcend.  From  thence  it 
follows  that  the  particle  which  is  raffed  is 
not  attached  to  all  the  air  that  raifcs  it,  and 
conlequently  it  tends  by  its  weight  to  feparate 
the  parts,  to  which  it  is  adherent,  from  thofe 
to  which  it  is  not  adherent;  and  iince  it  doth 
not  feparate  them  the  one  from  the  other, 
they  muft  have  a  certain  union  together  that 
prevails  over  that  effort. 

Hijlory  1731,  fag.  2. 

'  4 

Vipers  Neither  the  viper  nor  the  frog  die,  al- 
live  ^ough  the  air  hath  been  pumped  out  of  the 
cx ha ufted  veffel  wherein  they  are  included,  as  Mr. 
receiver.  Homberg  hath  often  made  the  experiment 
before  the  gentlemen  of  the  academy. 

Memoirs  tom,  10th,  anno  1 693,  fag.  397. 

N.  B.  By  Mr.  Boyle's  experiments  they 
died ,  but  not  ’ till  after  many  hours . 

Vid.  Boyle s  works,  vol.  3.  fag.  115. 

This 
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T’bis  difference  may  be  owing  probably  to 
this y  that  Mr .  Boyle's  exhaujled  receiver  made 
a  more  p  erf  chi  vacuum  y  than  that  of  the  aca¬ 
demy. 

Mr.  De  la  Hire  obferves,  that  the  refift-  rherefift- 

.  .  i  r  anccof  air 

ance  to  motion  is  by  lo  much  the  greater,  ana  water 
as  the  motion  is  more  fudden  ;  and  when  it  (udden 
is  foy  to  fuch  a  degree  that  what  refifteth  hath  hi0U01u 
not  the  time  to  recede,  then  a  body  very 
weak  of  itfelf  may  fupply  the  place  of  one 
that  is  unmoveable,  and  of  an  invincible  ob¬ 
stacle.  It  is  for  this  reafon  that  air  and  wa¬ 
ter,  ftruck  with  fuch  velocity,  and  with  fo 
fudden  a  blow,  that  they  have  not  time  to 
recede,  become  fixed  points,  the  one  for  the 
flight  of  birds,  the  other  for  the  adtioa  of 
oars. 


Hi/lory  1702,  pag.  1 1. 


A  magiftrate  of  Befanzon  hath  fent  word  Inftances 
to  the  academy,  that  there  was  near  mount  Opener  in 


St.  Claude  a  boy,  that  at  the  age  of  fix  a  boy. 
months  began  to  walk  3  at  4  years  old  he  ap¬ 
peared  capable  of  the  a<ft  of  generation  ;  at 
Seven  years  of  age  he  had  a  beard,  and  the 
ftature  of  a  man  $  he  was  then  ten  years  old 
when  the  magiftrate  fent  this  account. 

Hiftory  tom .  2.  anno  1695,  pag .  234. 


A  fui  table  match  for  that  boy,  bating  in  In  a  girl, 
point  of  time,  was  a  girl  whom  Mr.  De 
Langlade,  a  furgeon  of  Carcafione,  hath  fent 

C  2  word 
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word  to  Mr.  Du  Verney,  that  he  had  fcen  in 
his  own  country  ;  fhe  was  born  the  8th  of 
February  1704,  had  her  courfes  8  days,  or 
according  to  other  accounts,  '-3  months  after 
her  birth  ;  fhe  was  then,  at  the  age  of  a  little 
more  than  4  years,.  3  feet  and  half  high  ;  all 
the  body  well  proportioned  to  her  height, 
the  breads  and  the  parts  of  generation  as  in 
a  girl  of  18,  infomuch  that  fhe  appeared 
perfectly  marriageable.  Mr.  De  Langlade 
had  made  with  care  all  the  obfervations  ne- 
ceffary.  Girls  in  the  Eaft-Indies  which  tra¬ 
vellers  affure  us  have  children  by  9  years  old 
ceafe  to  be  a  wonder. 

Hijiory  1708,  pag.  52, 

Remark-  The  fame  Mr.  De  Langlade  hath  fent 

cf1  an°oSd  word  likewife,  that  a  phyfician  had  very 
woman,  lately  allured  him  that  he  had  feen  a  woman 
106  years  old,  who  had  ft  ill  her  courfes. 

Ibidem . 

Another  The  late  bifhop  of  Sees,  declared  that  a 
ÿiftance.  man  0f  his  diocefe,  and  whom  he  knew,  94 
years  old,  had  married  a  woman  of  83,  with 
child  by  him,  who  was  brought  to  bed  of  a 
hoy  at  her  full  time. 

Hijicry  1710,  pag .  16. 

Terrible  Some  years  ago  Mr.  Perrault  gave  an  ac- 
frmn'cor-  count  to  the  academy,  that  in  palling  through 
rupted rye,  Sologne,  he  had  heard  from  the  phyficians 

in  a  letter  *  onrl 

from  Mr.  aIK1 
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and  furgeons  of  the  country,  that  the  rye 
was  fometimes  .corrupted  in  fuch  manner, 
that  the  ufe  of  fhe  bread,  into  which  much 
of  that  corrupted  grain  had  entered,  caufed 
to  fall  off  mortified  from  Jome  one  part,  from 
others  another  ;  and  that  one  for  example  loft 
a  finger,  another  an  hand,  another  his  nofe, 
&c.  And  that  this  gangrene  was  not  pre¬ 
ceded  either  by  fever,  inflammation,  or  confix 
derable  pain,  and  that  the  gangrened  parts 
fell  off  of  themfelves,  without  any  need  of 
being  feparated  by  any  applications. 

Memoirs  tom .  io.  anno  i6y6,  pag.  561. 


N .  B .  The  reft  of  the  account  being  cited, 
and  fully  reprefented,  in  the  philofo* 
phical  tranfaCtions,  (Vid.  Lowthorp’s 
abridgement,  vol.  2d,  pag.  625.)  I 
need  not  make  any  further  extraCt  of  it. 


Father  Gouye  conjectures  that,  when  the  The  Wi 
moon  is  in  the  horizon,  the  proximity  of  the 
earth,  and  the  denfer  vapours,  with  which  Ved, 
that  luminary  is  then  enveloped  in'refpeCt  to 
us,  produce  the  fame  effeCt  as  a  wall  placed 
behind  a  column,  which  appears  then  much 
bigger  than  if  it  ftood  alone,  and  environed 
on  all  fides  by  a  clear  air.  Again,  a  column 
if  it  is  fluted  appears  bigger  than  when  it  is 
not  /?,  becaufe  the  flutings  are  fo  many  par¬ 
ticular  objeCts,  which  by  their  multitude  give 
room  to  imagine  that  the  total  objeCt  which 
r  C  3  they 
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they  compofe  is  of  a  greater  fize:  of  the  like- 
kind  and  efficacy  are  all  objects  that  lye  fpread 
on  that  part  of  the  horizon,  to  which  the 
moon  correfponds,  when  fhe  is  near  it  ;  and 
from  thence  it  is  that  fhe  appears  much  lar¬ 
ger  when  fhe  rifes  behind  trees  ;  the  more 
clofe  and  diftindh  intervals  of  which  produce 
almoft  the  lame  effeét  on  the  apparent  dia¬ 
meter  of  this  planet,  as  a  greater  number  of 
flutings  on  the  (haft  of  a  column. 

Hijlory  1700,  pag.  9. 

A  peculiar  Mr.  Couplet,  the  younger,  in  a  letter  to 
kind  offer- the  Abbé  Bignon,  preiident  of  the  academy, 
Brazile!  fhys,  I  could  never  call  my  eyes  on  thofe  af- 
tronomical  obfervations,  that  I  made  at  Para- 
iba,  without  recollecting  an  accident  that 
happened  to  me  there  at  the  fame  time.  As 
I  believe  no  author  hath  fpoke  of  the  like 
kind  of  thing,  you  will  perhaps  be  well 
pleafed  to  fee  it  here.  There  is  in  Brazile  a 
fort  of  ferpent  about  2  feet  long,  and  between 
3  and  4  inches  round,  which  the  Portuguefc 
call  the  two  headed  adder,  not  that  it  really 
hath  two  heads,  as  I  have  clearly  perceived 
after  examining  it  with  care,  it  hath  only  at 
the  end  of  the  tail  a  bignefs ,  which  hath  at 
a  di idance  fome  reiemblance  of  an  head. 
The  Brazilians,  and  after  them  the  Portu- 
guefe,  have  been  the  more  eafily  induced  to 
take  it  for  an  head,  as  they  are  extremely 
fearful  of  this  kind  of  adder,  to  the  fling  of 

which» 
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V.’hich  they  pretend  there  is  no  remedy. 
They  know  likewife  that  it  is  dangerous  to 
touch  it  after  it  is  dead,  and  probably  that 
has  hindered  them  from  examining  it.  They 
gave  me  warning  that  the  touching  it  alone 
would  occafion  a  fcab  ;  I  negledted  an  advice 
fo  falutary,  which  I  confidered  as  an  effedt 
of  their  timoroufn'efs,  but  I  was  punifhed  for 
my  rafhnefs  ;  for  having  killed  feveral  of  thefe 
adders,  I  fkinned  fome  of  them  in  order  to 
examine  them,  and  to  preferve  their  fkins  ; 
two  or  three  days  after  I  found  myfelf  quite 
covered  with  puftules,  that  were  full  of  a 
red  water  ;  they  lafted  on  me  a  long  time , 
and  even  three  months  after  I  was  not  en¬ 
tirely  rid  of  them. 

There  are  in  the  country  adders  of  an  ex¬ 
traordinary  bignefs,  I  killed  one  of  them 
with  a  mulket  fliot  in  the  woods  between 
Paraiba  arid  Pernambouc,  which  was  more 
than  15  feet  long,  and  between  16  and  18 
inches  round  5  it  was  all  covered  with  fcales, 
black,  white,  grey,  and  yellowifh,  which 
all  together  had  a  very  pretty  effedt.  The 
bite  of  thefe  adders  is  venomous;  neverthe- 
lefs  the  Brazilians  and  the  blacks  make  no 
difficulty  of  eating  their  ileffi.  This  need 
not  appear  rilore  ftrange  than  what  is  obferved 
in  the  Manioc,  of  which  a  kind  of  bread 
that  is  made  is  the  moft  common  aliment  in 
Brazile,  and  the  juice  of  which  is  a  poifofi* 
as  I  experienced  on  a  Terrier  dog,  to  whom 
^  *  •<  C  4  I 
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I  gave  lefs  than  half  a  wine  glafs  of  it  about 
8  in  the  evening.  I  obferved  the  dog  for 
fome  time,  without  remarking  any  feniible 
change  in  him;  I  fhut  him  up  at  night,  and 
the  next  morning  I  found  him  dead. 

Memoirs  1700,  pag.  177. 


Remarka¬ 
ble  cafe  of 
3  man  born 
deaf. 


Mr.  Felibien,  a  member  of  the  academy 
of  infcriptions,  hath  fent  an  account  to  the 
academy  of  fciences,  of  a  Angular  event,  per¬ 
haps  never  before  heard  of,  that  hath  juft 
happened  at  Chartres. 

A  young  man  between  23  and  24  years 
old,  a  tradefman’s  fon,  deaf  and  dumb  from 
his  birth,  began  all  of  a  fudden  to  fpeak,  to 
the  great  amazement  of  the  whole  town. 


They  learnt  from  him  that  3  or  4  months  be¬ 
fore  he  had  heard  the  found  of  the  bells,  and 
had  been  extremely  lurprized  at  this  new  and 
unknown  fenfation.  After  this  there  had 
come  away  a  kind  of  water  from  his  left  ear, 
and  he  heard  perfectly  with  both  ears  :  he 
continued  thofe  3  or  4  months  to  liften  with¬ 
out  faying  any  thing,  accuftoming  himfelf 
to  repeat  afide  the  words  that  he  heard,  and 
confirming  himfelf  in  the  pronunciation,  and 
in  the  ideas  affixed  to  the  words.  At  length 
he  thought  himfelf  in  a  condition  to  break 
filence,  and  he  made  known  that  he  fpoke, 
though  it  was  yet  but  very  imperfe£Uy.  Able 
divines  foon  enquired  of  him  concerning 
his  paid  ftate,  and  their  principal  queitions 
7  were 
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were  concerning  God,  the  foul,  and  the 
moral  good  and  evil  of  adtions  :  he  did  not 
appear  to  have  carried  his  thoughts  fo  far  ; 
although  he  was  born  of  catholic  parents, 
was  ufed  to  be  prefent  at  mafs,  was  inftrudt- 
ed  to  make  the  lign  of  the  crofs,  and  to  kneel 
with  the  countenance  of  a  man  at  devotion, 
he  had  never  joined  to  all  That  any  intention, 
nor  comprehended  what  others  joined  to  it  ; 
he  did  not  very  diftindtly  know  what  death 
was,  and  had  never  reflected  on  it  ;  he  led  a 
life  purely  animal,  entirely  taken  up  with 
thofe  objects  that  immediately  ftruck  his 
fçnfes,  and  with  the  few  ideas  that  he  received 
by  his  eyes;  he  did  not  even  infer,  from  the 
comparing  thofe  ideas,  all  that  one  would 
think  he  might  have  inferred.  This  is  not 
owing  to  his  not  having  naturally  a  good  un- 
derftanding  ;  but  the  underftanding  of  a  man, 
deprived  of  the  commerce  of  others,  is  fo 
little  exercifed,  and  fo  little  cultivated,  that 
he  thinks  no  more  than  what  he  is  indifpen- 
fibly  forced  to  by  external  objedts  ;  the  great 
fund  of  the  ideas  of  men  is  in  their  recipro¬ 
cal  commerce. 

Hiftory  1703,  fag.  18. 

It  muft  appear  very  furprifing  that,  when  a  remark 
the  ball  of  a  thermometer  is  covered  with  °hne^ 
the  hand,  in  order  to  warm  the  liquor  in**  meter 
eluded,  and  to  make  it  afeend  in  the  tube, 
the  liquor  at  firft  finks  down,  and  does  not 

afeend 
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afcend  above  its  former  level  ’till  after  that 
motidn,  fo  irregular  in  appearance,  and  fu 
contrary  to  what  one  would  have  expected. 
Mr.  Amontons,  who  fpoke  of  it  on  occafion 
of  his  new  thermometers,  imputes  this  mo¬ 
tion,  in  which  the  liquor  links  at  firft,  to 
the  rarefaction,  that  the  warmth  of  the  hand 
occafions  in  the  fubftance  itfelf  of  the  glafs 
of  the  ball,  before  it  caufes  any  in  the  liquor. 
The  capacity  of  the  ball  increafes  therefore, 
and  of  confequence  the  liquor  of  the  tube 
defcends,  ’till  it  hath  got  fufficient  heat  to 
mount  upwards,  notwithftanding  the  en¬ 
larged  capacity  of  the  ball. 

On  the  contrary,  the  application  of  fnow 
to  the  ball  of  the  thermometer,  caufes  the 
liquor  at  firft  to  afcend  in  the  tube. 

Vid.  tom.  2.  anno  1684,  fag.  394. 

Mr.  Amontons  hath  calculated  upon  very 
cxaCt  experiments,  how  much  the  capacity 
of  the  ball  was  enlarged,  and  hath  found  it 
to  be  no  more  than  a  thoufandth  part.  This 
thoufandth  part,  in  which  the  ball  is  enlarged, 
and  which  is  the  quantity  of  liquor  that  en¬ 
ters  it,  or  that  finks,  will  become  fo  much 
the  more  perceptible  on  the  tube,  as  the  ca¬ 
pacity  of  the  tube  fhall  be  fmaller  in  propor¬ 
tion  to  that  of  the  ball. 

HLfory  1704,  pag.  11  < 
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In  the  year  1705,  there  was  mentioned  in  An  un- 
the  academy  an  uncommon  appearance  of  a  phTiîon^ 
barometer,  that  belonged  to  the  lord  chan-  non  of  th 
cellor,  which  kept  1 8  or  19  lines  lower  than  ^rome~ 
all  other  barometers,  and  greatly  furprized 
the  whole  academy;  when  it  was  inclined, 
and  the  mercury  was  made  to  rife  to  the  top 
of  the  tube,  it  was  exactly  filled,  and  not  a 
bubble  of  air  was  to  be  feen  ;  from  whence 
it  was  concluded  neceffarily  that  the  vacuum 
was  perfectly  well  made,  and  that  there  did 
not  remain  any  air  that  could  keep  the  mer¬ 
cury  lower  than  it  ought  to  be  ;  and  by  try¬ 
ing  the  tube  with  other  mercury  as  well  as 
by  putting  that  mercury  into  another  tube, 
it  was  plain  there  was  no  fault  in  the  mer¬ 
cury.  Divers  opinions  were  then  propofed 
in  the  academy,  and  the  conclufion  was  that 
experiments  fhould  be  made.  Mr.  Maraldi 
hath  fince  made  them,  and  they  all  confirm 
the  conjedlure  of  Mr.  Homberg,  who  ima¬ 
gined  that  the  lord  chancellor's  barometer 
kept  lower  than  others,  becaufe  he  recollected 
that  before  it  was  filled  with  mercury  it  had 
been  wafhed  with  fpirit  of  wine.  He  flip- 
pofed  that  fome  little  drops  of  the  fpirit  of 
wine  had  remained,  which,  when  the  vacuum 
was  made,  being  extremely  rarefied,  had  de~ 
prefixed  the  mercury  ;  whether  they  depreffed 
it  of  themfelves,  or  whether  the  air  which 
they  contained,  being  difengaged  by  their 
rarefaction,  deprefied  it,  he  did  not  determine. 
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By  Mr.  Maraldi’s  experiments  it  appeared 
that  the  waihing  the  tube  with  the  fpirit  of 
wine,  though  it  was  well  wiped  afterwards, 
conflantly  produced  this  effeft.  In  different 
experiments  the  difference  of  the  height  va¬ 
ried  from  6  to  1 8  lines. 

It  is  remarkable  alfo  that  by  the  fame  gen¬ 
tleman’s  experiments  it  appeared,  that  if  a  • 
tube  hath  been  wafhed  with  the  fpirit  of 
wine  the  mercury  keeps  lower  in  it,  than  if 
the  fame  tube  had  been  wafhed  with  bran¬ 
dy  ;  and  if  it  hath  been  wafhed  with  brandy, 
the  mercury  keeps  lower  in  it,  than  in  a  tube 
wafhed  with  water.  If,  however,  the  tubes 
wafhed  with  thefe  different  liquors,  have 
been  afterwards  well  wiped  and  well  dryed, 
the  mercury  keeps  in  them  at  the  height  it 
was-foefore  they  were  wafhed.  To  dry  per- 
fedlly  tubes,  that  have  been  wafhed  with  fpi¬ 
rit  of  wine,  it  is  fufficient  to  leave  them  ex- 
pofed  for  feveral  days  to  the  air,  provided 
that  it  is  not  moilf . 

Upon  the  whole,  no  other  reafon  can  he 
imagined,  but  that  the  little  drops  of  liquor, 
which  have  moiftened  the  infide  of  the  tube, 
being  rarefied  in  vacuo>  or  that  the  air  con¬ 
fined  in  thofe  liquors,  being  difengaged  from 
them,  caufe  the  mercury  to  fink.  The  firfl 
notion  is  the  lead  probable  ;  becaufe  if  the 
fpirit  of  wine  by  itfelf  depreffed  the  mercury, 
it  would  deprefs  it  lefs  than  the  brandy,  fee¬ 
ing  that  it  is  lefs  heavy  •  and  brandy,  being 

lefs 
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lets  heavy  than  water,  would  deprefs  it  lefs 
likewife  ;  but  by  Mr.  Maraldi’s  experiments 
the  contrary  holds  true.  It  follows,  there¬ 
fore,  conformably  to  the  fécond  notion,  that 
there  is  more  air  contained  in  the  fpirit  of 
wine  than  in  the  brandy,  or  that  the  air  dis¬ 
engages  itfelf  more  eaiily  from  it  ;  and  the 
fame  mud  hold  with  regard  to  brandy  com¬ 
pared  with  water.  It  is  true  the  difficulty 
objected  to  it  by  the  late  Mr.  Amontons  frill 
remains  ;  who  oppofed  to  this  reafoning,  that 
it  was  incredible  that  a  few  little  drops  of  fpi¬ 
rit  of  wine,  or  of  water,  extremely  rarefied, 
and  of  confequence  extremely  weakened  as  to 
their  fpring,  fhould  yet  have  a  force  equal  to 
1 8  lines  of  mercury  ;  that  by  inclining  thofe 
tubes,  where  it  was  fuppofed  thofe  rarefied 
fubftances  were  contained,  and  by  making 
the  mercury  rife  to  the  top,  they  muft  have 
feen  thofe  fame  fubftances,  recondenfed  by 
the  weight  of  the  mercury,  form  bubbles, 
like  to  thofe  that  air  forms,  had  there  re¬ 
mained  ever  fo  few  in  the  tube  ;  that  not- 
withftanding  nothing  like  this  was  feen  ;  that 
in  order  for  air  left  in  the  tube  to  deprefs  the 
mercury  1 8  lines,  there  muft  have  been  left 
a  very  conliderable  quantity  of  it,  and  entirely 
disproportionate  to  that  of  the  little  drops,  to 
which  the  fame  efifedt  had  been  attributed. 
Finally,  Mr.  Amontons  produced  two  new 
tubes,  that  could  not  be  fufpedted  of  having 
been  ever  wafhed  with  water  or  fpirit  of  wine, 
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vvheré  the  mercury  kept  between  6  and  7 
lines  lower  than  in  other  barometers.  Mr. 
Amontcns  was  of  opinion  that  there  entered 
a  fubtil  air  through  the  pores  of  the  tube  ; 
and  what  favoured  this  hypothefis  of  Mr. 
Amontons  was,  that  having  emptied  and 
filed  again  with  mercury  the  tube,  which 
was  the  fubjecft  of  all  his  experiments,  he 
found  that  after  that  its  difference  of  height 
from  other  barometers  was  diminifhed  an 
half,  and  that  it  was  no  more  than  9  lines 
lower.  He  fuppofed  that  the  mercury  in 
paffing  had  left  a  kind  of  very  fine  filth, 
which  had  flopped  up  a  part  of  the  pores  of 
the  glafs,  or  had  rendered  the  paffage  of  thein 
more  difficult.  Several  of  the  academy  how¬ 
ever  did  not  admit  the  fyflem  of  Mr.  Amon¬ 
tons,  which  muft  render  fufpefted  an  infinite 
number  of  experiments  preceding,  in  which 
it  had  been  always  fuppofed  that  no  glafs 
would  let  any  matter,  capable  of  weighing 
upon  mercury,  to  pafs  through  it. 

What  is  to  be  concluded  from  the  whole  ? 
Nothing  yet.  The  academy  refers  the  de- 
cifion  to  experiments  yet  further  to  be 
made,  and  perhaps  it  will  require  a  long 
ieries  of  them.  The  academy  doth  not  de- 
fign  to  communicate  only  the  hiftory  of 
her  difeoveries  to  the  public  -,  fhe  thinks 
that  fhe  ought  to  communicate  likewife  heF 
doubts,  and  fhall  fee  with  extreme  fatisfac- 
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tion,  that  her  doubts  contribute  to  the  difco- 
veries  of  others. 

Hijlory  1706,  fag,  1.  and- 1705,  fag,  16. 

The  heat  of  the  weather  at  Paris  on  the  A  curious 

6th  of  Augufl  1705,  was  fo  great,  that  there  °^ervat^ 

had  not  been  felt  any  thing  equal  to  it  for  burning 

36  years  paft,  Who  would  not  have  thought  gla^s* 

that  in  that  great  heat  the  burning  glafs 

(which  was  that  of  the  duke  of  Orleans  made 

by  T fchirnhaus)  fhould  have  had  much  greater 

effects  than  at  any  other  leafon  ?  But  the 

* 

contrary  happened  ;  and  furely  fuch  a  phe¬ 
nomenon  could  not  have  been  deviled  upon 
any  fyftem.  Mr.  Homberg  found  that  the 
rays  of  the  fun  collected  by  the  mirrour  had 
fcarce  any  force,  whilft  the  feparate  diredt 
rays  quite  inflamed  the  air. 

The  reafon  he  imagines  of  fo  furprifing  a 
phenomenon  is,  that  the  great  heat  raifes 
from  the  earth  an  infinite  number  of  fulphu- 
reous  exhalations,  and  that  thefe  fubftances 
on  account  of  their  being  homogeneous,  ac¬ 
cording  to  Mr.  Homberg’s  fyftem,  with  the 
matter  of  light,  embarrafs,  ftop,<  and  in  fome 
fort  abforb  the  rays  ;  whether  it  be  that  they 
intercept  abfolutely  a  part  of  them,  and  hin¬ 
der  them  from  falling  upon  the  mirrour,  or 
whether  they  produce  with  regard  to  them 
the  fame  effedt  as  a  fcabbard  with  regard  to 
a  fword,  and  by  that  means  take  from  them 
their  extreme  fubtility,  fo  neceffary  to  cut 

through 
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through  hard  bodies  immediately.  This 
conjecture  is  confirmed  by  an  experiment 
that  Mr.  Homberg  hath  made. 

He  placed  between  the  mirrour  and  the 
focus  a  chafing-difh  full  of  lighted  coal,  fo 
that  the  rays  which  went  to  the  focus  palled 
through  the  vapour  of  this  coal,  and  he  found 
that  the  mirrour  was  confiderably  weakened 
by  it.  This  was  a  reprefentation  of  what 
happens  in  exceffive  hot  weather,  or  rather  is 
the  thing  itfelf  in  miniature.  Moreover  Mr. 
Homberg  hath  always  obferved,  even  in  mo¬ 
derate  and  ordinary  hot  weather,  that  when 
the  fun  hath  lhone  out  for  feveral  days  fuc- 
ceflively,  the  effeCt  of  the  mirrour  is  not  fo 
great,  as  when  it  breaks  forth  immediately 
after  a  fhower;  the  reafon  is  that  the  rain 
hath  precipitated  the  fulphureous  exhalations, 
and  purged  the  air. 

Hi  ft  ory  1705,  fag.  39. 


Aremark-  A  famous  mufician,  a  great  compofer,  was 

of1  a  delT  a  f^ver,  which  having  increafed 

rium  by  daily,  became  continued  ;  on  the  7th  day  he 
mufic.  feii  into  a  very  violent  delirium  accompanied 
with  Ihrieks,  tears,  panics,  and  a  perpe¬ 
tual  wakefulnefs,  almoft  without  any  inter- 
miffion.  On  the  3d  day  of  his  delirium  one 
of  thofe  natural  inflinCfs,  which  it  is  faid 
make  the  brute  animals  when  lick  to  feek  the 
herbs  that  are  proper  for  them,  made  him 
afk  to  hear  a  little  concert  in  his  chamber. 

It 
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It  was  with  great  difficulty  that  his  phyfician 
con  Tented  to  it.  From  the  firft  tunes  ht 
heard,  his  countenance  affumed  a  ferene  air, 
his  eyes  were  no  longer  wild,  the  convulfions 
ceafed  abfolutely,  lie  ffied  tears  of  pieafure, 
and  had  then  for  mufic  a  Fen  (ability,  that  he 
never  had  before,  nor  hath  any  longer  now 
he  is  recovered.  He  was  free  from  the  fever 
during  the  whole  concert,  and  as  foon  as  it 
was  finifhed  he  relapfed  into  his  former  con¬ 
dition.  Upon  this  they  did  not  fail  to  con¬ 
tinue  the  ufe  of  a  remedy,  whofe  fuccefs  had 
been  fo  unforefeen,  and  fo  happy  3  the  fever 
and  delirium  were  always  fufpended  during 
the  concerts,  and  mufic  was  become  fo  ne- 
ceifary  to  the  patient,  that  at  night  he  made 
a  kinfwoman  that  waked  with  him  to  ling 
and  even  to  dance.  One  night  particularly, 
when  he  had  no  body  with  him  but  his  nurfe, 
who  could  Ting  nothing  but  a  vile  ballad, 
he  was  obliged  to  be  content  with  thai\  and 
found  fome  benefit  from  it.  At  length  in  10 
days,  mufic  had  entirely  cured  him,  without 
any  other  aid  than  that  of  bleeding  him  in 
the  foot,  which  was  the  fécond  time  of  his 
being  blooded,  and  was  followed  by  a  large 
evacuation.  Mr.  Dodart  related  this  hiftory, 
into  the  truth  of  which  he  had  carefully  exa¬ 
mined  ;  he  did  not  mean  that  it  could  ferve 
for  an  example,  or  a  rule  ;  but  it  is  curious 
enough  to  fee  how  in  a  man,  whofe  very 
foul,  as  one  may  fay,  was  become  mufic  by 
Vol.  I.  D  2 
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a  long  and  continuai  habitude,  concerts  had 
reftored  by  degrees  to  the  animal  fpirits  their 
natural  courfe.  It  is  not  probabfe  that  a  pain¬ 
ter  could  be  cured  in  like  manner  by  paint¬ 
ings  ;  painting  hath  not  the  fame  power  as 
mu  fie  on  the  motion  of  the  animal  fpirits,  and 
no  other  art  probably  can  equal  it  in  this 
point. 

Hijlory  1707,  pag.  7. 

The  extraordinary  cure  we  have  fpoke  of 
by  mufic  is  no  longer  a  fingle  inftance  ;  we 
have  received  another  example  of  it  from  Mr. 
De  Mandajor,  mayor  of  Alais  in  Languedoc, 
a  man  of  underflanding  and  probity. 

A  dancing  mailer  of  Alais,  having  fati¬ 
gued  himfelf  during  the  carnaval  of  1708, 
with  the  exercife  of  his  profeffion,  fell  ill  in 
confequence  of  it,  the  beginning  of  Lent. 
He  was  feized  with  a  violent  fever,  and  on 
the  4th  or  5th  day  fell  into  a  lethargy,  which 
lafted  a  long  while.  He  no  fooner  recovered 
from  the  lethargy  than  he  fell  into  a  furious, 
but  a  mute  delirium,  in  which  he  made  con¬ 
tinual  efforts  to  get  out  ot  bed,  threatened 
with  the  motion  of  his  head,  and  by  his  looks, 
thofe  that  hindered  him  from  it,  and  even  all 
thofe  who  were  prefent;  and  refufed  obfti- 
nately,  but  without  fpeaking,  all  the  medi¬ 
cines  that  were  offered  to  him.  It  came  into 
the  thoughts  of  Mr.  De  Mandajor,  who  faw 
him  in  that  condition,*  that,  perhaps,  mufic 

might 
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might  a  little  compote  the  imagination  that 
was  fo  difordered,  and  he  propofed  it  to  the 
phyfician,  who  did  not  difapprove  the  notion, 
but  was  with  reafon  afraid  of  the  ridicule  of 
the  prefcription,  which  would  have  been  in¬ 
finitely  greater  ftill  if  the  patient  had  died  in 
the  operation  of  fuch  a  remedy.  A  friend  of 
the  dancing  mafter,  who  had  no  reafon  to  be 
under  fuch  prudent  cautions,  and  who  could 
play  on  the  violin,  took  up  that  of  the  dan¬ 
cing  mafter,  and  played  to  him  on  it  thofe 
airs  which  were  the  moft  familiar  to  him. 
The  by-ftanders  thought  the  man  more  mad 
than  he  they  kept  down  in  his  bed,  and  be¬ 
gan  to  abufe  him  ;  but  the  patient  almoft  im¬ 
mediately  fat  up  in  his  bed,  like  one  agreeably 
furprifed,  and  wanted  to  figure  with  his  arms 
the  motions  of  the  tunes  :  as  his  arms  were 
held  with  force,  he  could  only  fhew  by  the 
motions  of  his  head  the  pleafure  that  he  felt. 
By  degrees,  however,  thofe  that  held  his 
arms  finding  the  effedl  of  the  violin,  loofened 
the  force  with  which  they  held  them,  and 
yielded  to  the  motions  he  wanted  to  give 
himfelf,  as  they  perceived  his  motions  were 
no  longer  furious.  At  length  in  about  i  of 
an  hour  he  fell  into  a  deep  ileep,  and  had 
during  that  fleep  a  crilis  which  recovered 
him  from  all  danger. 

HiJÎGry  1708,  pag.  22, 
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on the^lv^  Mr.  Homberg*  who  was  born  at  Batavia, 
mg  fuck  to  acquainted  the  academy  that  the  European 
children  m  women,  who  £o  thither,  cannot  give  luck. 

to  their  own  children  ;  becauie  their 
milk  is  fo  faltifh  that  the  children  will  not 
take  to  it  ;  whereas  the  milk  of  the  black  wo¬ 
men,  though  they  ufe  the  fame  food,  isiweet 
and  fugary  commonly,  and  therefore  the 
black  women  give  fuck  to  the  children  of  the 
Dutch  and  Englifh.  He  himfelf  was  fuckled 
by  a  black.  The  reafon  he  imagines  to  be 
this,  that  when  the  European  women  remove 
into  a  climate  fo  hot,  for  which  they  are  not 
formed  by  nature,  the  veffels  deftined  in  them 
to  fecrete  the  milk  become  too  much  dilated, 
and  let  pafs  the  faits  which  ought  not  to  enter 
into  the  composition  of  that  liquor  :  but  that 
the  natives  of  the  hot  countries  are,  by  their 
firft  formation,  fuch  as  they  ought  to  be  for 
breeding  a  well  conditioned  milk  ;  either  that 
the  veffels  which  {train  it  are  naturally  more 
Strait,  and  do  not  dilate  afterwards  more  than 
they  ought,  or  that  they  are  of  a  more  firm 
texture,  and  lefs  capable  of  dilatation  $  or 
laftly  fomething  equivalent. 

Ilijlory  1707,  fag.  10. 


The  ufe- 
fulnefs  of 
ants  at  Su¬ 
rinam. 


Mr.  Ilomberg  read  a  letter  dated  the  24th 
of  January  1701,  which  he  had  received 
from  Paramaribo,  in  the  province  of  Suri¬ 
nam,  on  the  north  coalt  of  fouth  America. 
Paramaribo  is  a  Dutch  colony.  This  letter 

contained 
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contained  a  fingular  remark  with  regard  to 
natural  hiftory.  There  are  in  that  country 
ants ,  which  the  Portuguefe  very  juftly  call 
viiiting  ants  ;  they  march  in  troops,  and  like 
a  great  army.  As  foon  as  they  appear,  all 
the  coffers,  and  all  the  chefts  of  drawers  in 
houfes  are  opened  for  them,  they  enter  and 
exterminate  rats,  mice,  cackerlacs,  which  are 
a  kind  of  infedts  in  the  country,  and  all  nox¬ 
ious  animals,  as  if  they  had  a  particular  com- 
miffion  from  nature  to  punifh  them,  and  rid 
men  of  them.  If  any  one  was  fo  ungrateful 
as  to  moleft  them,  they  would  fall  upon  him 
and  tear  in  pieces  his  ftockings  and  his  fhoes. 

The  misfortune  is  that  they  do  not  keep,  as 
one  may  fay,  their  days  of  paying  vifits  often 
enough  3  they  would  be  welcome  every 
month,  and  they  do  not  appear  fometimes  for 
three  years. 

Hiftory  1701,  pag.  16. 

On  the  7th  of  January,  an  hour  before  day  An  un¬ 
light,  there  appeared  to  the  inhabitants  of^™™°nin 
Hague  in  lower  Normandy,  a  body  of  fire  fo  the  air. 
bright  that  it  effaced  the  light  of  the  moon  ; 
the  inhabitants  of  St.  Germain  des  Vaux,  and 
of  Auderville,  two  large  villages  fituated  on 
the  lea  fhore,  thought  at  firft  it  was  day  light, 
and  were  very  much  furprized  at  fo  prodigious 
a  brightnefs.  This  fire  had  the  figure  of  a 
great  tree,  and  went  from  weft  north  weft, 
to  eaft  fouth  eaft.  It  was  more  than  an  hour 

D  3  day 
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(by  when  it  fell,  and  its  fall  was  with  fo 
eat  a  noife  that  the  houfes  of  thofe  two 
villages  (hook  with  it.  It  was  thought  by 
thofe,  that  were  twelve  leagues  diftant,  of 
Cherbourg,  that  it  had  fallen  upon  Valog- 
nes,  and  thofe  of  Valognes  thought  it  fell 
on  Cherbourg.  But  as  the  inhabitants  of 
Hague  only  heard  the  noife,  and  felt  the 
fhock  that  its  fall  occafioned,  they  are  the 
moft  credible  witnefles  on  that  point.  It 
appeared  to  them  that  this  flame  fell  into 
the  fea,  near  the  little  ifland  Origni,  and  the 
fight  refembled  that  of  a  large  fifip  on  fire. 
The  academy  is  obliged  for  the  account  of 
this  phenomenon  to  Mr.  De  Seneflcy,  a  gen¬ 
tleman  of  lower  Normandy. 

Hijlory  1700,  pag.  10. 

A  remark-  Mr.  Parent  gave  an  account  that,  on  the 
of  haU°im  1 5*  May>  there  fell  about  Iliers  in  Per- 
withits  che  a  prodigious  quantity  of  hail,  whicli 
eonie-  was  prodigious  likewife  on  account  of  its  fize. 
quenccs.  ]eafl.  was  as  ^jg  as  t]ie  two  thumbs,  the 

biggeft  was  equal  to  a  fift,  and  weighed  a 
pound  and  the  middle  fize  was  about  the 
bignefs  of  hens  eggs,  and  was  the  moft 
confiderable  in  quantity  5  it  fell  in  lèverai 
places  a  foot  in  height.  The  corn  of  30  pa- 
rilhes  was  cut  as  if  the  fickle  had  gone 
through  it.  The  inhabitants  of  Iliers,  feeing 
the  havock,  had  immediate  recourfe  to  their 
bells,  which  they  founded  with  fo  much  vi¬ 
gour. 
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pour,  that  ihe  cloud  rent  afunder  over  their 

o 

parifh,  and  the  broken  ends  feparated  from 
each  other,  infomuch  that  that  parifh  alone 
amidft  30  others,  which  had  not  fuch  good 
bells,  hath  received  but  little  damage.  Mr. 
Parent  added  to  the  account,  that  as  the  com 
at  that  time  was  but  little  advanced,  though 
for  the  mod  part  in  ear,  it  threw  up  again  a 
new  blade,  and  thofe  blades  began  to  lhoot 
forth  little  ears,  which  it  was  hoped  might 
come  to  maturity.  Ke  hath  Jince  heard  that 
the  crop  was  good. 

Hi 'jl or y  1703,  pa  g.  19. 


N.  B.  This  account  is  the  more  remarkable 

f 

as  in  a  description  of  the  like  mif chief  by 
hail  at  Hit  chin  in  Hartfordjhire ,  on  the 
Aph  of  May  in  the  philo  fophi cal  tranf actions 
it  is  faidy  cc  It  cut  down  great  fields  of 
cc  rye  as  with  a  feyth,  and  has  deftroyed 
“feveral  hundred  acres  of  wheat,  bar- 
<c  ley,  &c.  in  fo  much  that  they  plough 
tc  it  up,  and  fow  it  with  oates.5  ’ 

Vid.  Lowthorp’s  abridgement,  vol.  2d, 

pag.  147. 


Mr.  Dodart  having  received  from  Mr.  A  carious 

T  .  .  1*  •  r  '  r  i  r  1  r  ^  petrified 

Lippi,  a  licentiate  or  the  faculty  or  pnyiic  at  bee -hive. 
Paris,  a  letter  dated  from  Siout,  in  the  upper 
Egypt,  the  5th  of  September  1704,  and 
which  contained  a  Angular  fiaCf,  communi¬ 
cated  it  to  the  company. 

D'+  Mr. 
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Mr.  Lippi  found  upon  the  mountains  of 
Siout,  at  the  entrance  of  a  vaft  cave,  a  body 
•  that  was  truly  flone,  of  an  irregular  figure, 
but  intirely  porous,  which  he  had  the  curio- 
fity  to  open.  He  was  very  much  furprized  to 
fee  it  all  divided  into  oval  cells,  of  3  lines  in 
breadth  and  4  in  length,  placed  in  all  direc¬ 
tions,  with  regard  to  one  another,  no  ways 
communicating  with  each  other,  lined  all  on 
the  infide  with  a  very  delicate  membrane  ; 
and,  what  is  the  mod  marvellous,  containing 
each  either  a  worm,  or  a  maggot,  or  a  fly 
perfectly  refembling  a  bee.  The  worms 
were  very  hard  and  folid,  and  might  be  cpn- 
fidered  as  petrified  3  neither  the  maggots,  nor 
flies  were  fo ,  but  only  dried  and  well  pre- 
ferved  like  ancient  mummies.  The  flies  had 
in  many  places  under  them  little  oval  grains, 
which  leemed  to  be  eggs.  There  was  at  the 
bottom  of  abundance  of  cells  a  thick,  black- 
jfh,  and  very  hardened  juice,  which  appear¬ 
ed  red  when  held  up  againft  the  light, 
was  very  fweet,  made  the  faliva  yellow,  and 
burned  like  rofin.  In  a  word  it  was  true 
honey. 

Mr.  Lippi  conceived  that  it  wra$  a  natural 
bee-hive,  which  had  been  at  firft  formed  of 
an  earth  loofe,  light,  and  fandy,  and  which 
had  been 'afterwards  petrified  by  fome  parti¬ 
cular  accident.  The  animals  that  inhabited 
it  had  been  furprized  by  the  petrification,  and 
as  it  were  fixed  in  the  ftate  wherein  they  were 

found, 
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found.  Their  mucilage  which  became  dry 
had  formed  the  membrane  that  lined  the 
cells  :  at  the  time  that  the  hive  was  yet  foft 
the  worms  and  the  flies  went  out  to  get  their 
food,  and  the  flies  there  made  their  honey. 

Looking  about  in  the  fame  place  for  new 
lights  on  this  fadt,  Mr.  Lippi  found  in  feveral 
places  the  beginnings  of  a  like  hive. 

Iiijlory  1705,  fag.  36. 

Air.  Maraldi  brought  from  Italy  fome  hard  Petrified 
ftones  of  a  whitifh  colour,  that  fplit  into 
leaves,  in  which  are  found  fifh  dried,  ftraws, 
and  leaves  of  the  olive  tree  ;  they  were  found 
near  Verona  by  Mr.  Bianchi,  knight.  It 
happened  luckily  that  in  fplitting  the  greateft 
part  of  thofe  that  contained  a  petrified  fifh, 
they  fplit  exadtly  in  half,  in  fo  much  that  the 
twTo  parts  are  eafily  diftinguifhable.  It  looks 
as  if  they  had  been  imprinted  in  a  kind  of 
mould.  All  the  external  parts  of  the  body 
of  the  animal  are  very  exadlly  marked,  and 
there  is  no  room  to  doubt  but  that  they  are 
real  fifh,  enveloped  by  a  fand  that  afterwards 
'  petrified. 

Air.  Maraldi  hath  feen  in  the  gallery  of 
the  Great  Duke  the  like  fifh  dried  in  ftones, 
that  had  been  taken  in  Phenicia,  in  the  ter¬ 
ritory  of  the  town  or  Bibik,  called  at  prefent 
Glbea  ,  upon  moi  nt -ins  almoft  inacceffible, 
and  15  miles  diftant  from  the  fea. 


He 
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He  hath  feen  likewife  at  Rome  fevcral 
great  pieces  of  marble,  mixed  with  red  and 
white,  which  were  brought  from  mountains 
in  Sicily.  What  forms  the  white  is  a  great 
quantity  of  fhells  included  and  incorporated 
into  the  marble. 

Hijhry  1703,  pag.  22. 

Of  petrifi-  With  regard  to  the  production  of  ftones, 
cation  and  we  have  nothing  known  with  more  certainty 
ftones.  than  the  origin  of  thofe  cryftalline  congela¬ 
tions,  that  hang  fomt times  from  the  vault  of 
fubterraneous  grots,  fometimes  line  the  fide 
walls,  and  fometimes  cover  the  floor.  You 
may  almoft  follow  with  your  eye  their 
growth  ;  at  leaft  it  is  inconteftable  that  it  is 
owing  to  the  little  folid  parts  which  a  liquid 
continually  depofits.  The  aflemblage  of 
thele  little  parts,  depofited  one  upon  another, 
forms///  time  lumps  which  are  our  cryftalline 
ftones.  We  fhall  make  no  difficulty  of  call¬ 
ing  by  the  terms  lapidiftc juice ,  or  ftony juice , 
that  water  which  is  loaded  with  the  matter 
proper  for  the  formation  of  this  kind  of  ftone 
and  of  all  others.  Thefe  terms  thus  explained 
cannot  be  equivocal.  It  is  of  no  moment 
whether  the  matter  with  which  this  water  is 
loaded  be  called  Jlony  matter ,  or  whether  it  be 
called  cryftalline  matter ,  [as  Mr.  Geoffroy 
would  have  it:  this  laft  term  however  ap¬ 
pears  to  me,  fays  Mr.  Reaumur,  extremely 
proper,  and  to  give  a  mor^precife  idea  than 

that 
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that  of  ftony  matter.  But  this  matter  that 
forms  cryftals,  what  is  it  ?  I  confider  it,  fays 
Mr.  Reaumur,  as  an  extremely  fine  fand, 
which  is  fo  to  fuch  a  degree,  as  to  be  eafily 
fupported  in  water.  Grofs  art,  by  pounding 
emeril,  puts  it  in  a  condition  for  remaining 
lèverai  days  in  common  water  without  finking 
to  the  bottom.  Nature  may  go  ftill  further; 
the  fand  that  the  water  detaches  from  hard 
Hones  by  mere  rubbing  is  probably  of  an  in¬ 
conceivable  finenefs  :  indeed  art  goes  as  far, 
perhaps,  as  we  have  need  to  make  nature  go 
in  this  bufinefs,  fince  by  mere  beating  it  re- 
duceth  gold  to  fwim  in  water,  to  be  fupported 
in  it  as  if  it  was  diflolved,  and  to  be  in  a  con¬ 
dition  to  pafs  with  it  through  refining  paper. 

The  lapidific,  or  ftony  juice,  forms  cry- 
ital  Illations,  cry  fais,  and  all  the  tranlparent 
Hones,  when  the  folid  parts  that  it  carrys 
along  with  it  fafien  immediately  one  to  an¬ 
other  ;  the  fame  juice  forms  Hones  with  grains 
and  common  Hones,  when  it  depofits  thqfe 
folid  parts  amidfi  fand  and  gravel,  between 
mixtures  of  fand,  gravel,  and  talc,  or  laftly 
amidfi  gravelly  earths  :  it  compafts  the  parts 
of  thofe  different  materials  fo  as  to  make  an 
entire  folid  mafs  ;  from  thence  come  brown 
free-ftones,  granates,  common  Hones,  and 
an  infinite  number  of  other  forts  of  ftones 
that  are  between  the  preceding  forts.  But 
I  conceive  that  the  fame  juice  forms  flint  ftones 
by  petrifying  fiches  a  fécond  time,  if  I  may 


44 


PHYSIC  S. 

be  allowed  the  exprcfi  m,  or  by  petrifying 
the  more  compaft  eat  'is  ;  I  mean  tha<"  the 
ftones  already  formed,  but  fpungy  after  their 
firft  formation,  become  flints,  if  they  are  pe¬ 
netrated  anew,  and  to  a  certain  point,  by  the 
ftony  juice.  In  like  manner  clays,  chalks, 
marls,  boles,  and  all  the  compact  earths,  be¬ 
ing  penetrated  by  the  cryftalline  or  ftony  juice, 
become  flints.  I  compare  the  three  clafles 
of  ftones,  of  which  I  have  been  fpeaking,  to 
three  forts  of  vitrified  fubftances,  or  that  have 
begun  to  vitrify,  which  art  reprefents  to  us 
in  common  potters  ware,  china  ware,  and 
glafs.  As  thefe  three  forts  of  fubfiances  dif¬ 
fer  from  each  other  chiefly  in  their  different 
degrees  of  vitrification,  becaufe  they  have 
each  more  or  lefs  of  vitrified  matter  3  in  like 
manner  the  clafs  of  ftones  with  grains  and 
common  ftones,  that  of  flints,  and  that  of 
cryftals,  differ  in  the  quantity  of  crvftalline 
matter  that  they  have  received  from  the  ftony 
juice  :  flints  are  with  refpedt  to  the  two  other 
claftes  of  ftones,  what  china  ware  is  with 
refpedt  to  glafs,  and  to  common  potters 
ware. 

But  to  explain  more  fully  my  notion  on 
the  origin  of  flints,  let  us  apply  it  to  an  ex¬ 
ample  that  may  be  converted  into  a  proof. 
I  confine  myfclf  to  a  piece  of  common  ftone, 
fuch  as  lime  ftone,  or  building  ftone  3  thefe 
ftones  are  naturally  fpungy,  at  leaft  they  were 
fo  before  they  were  drawn  out  of  the  wonib 

of 

* 


45 


PHYSICS. 

of  the  (  ;  h  5  they  are  eafily  fteeped  in  wa¬ 
ter,  in  their  bed  they  are  fully  foaked  with 
it  ;  but  we  muft  not  imagine  that  it  is  always 
th z fame  water  that  lodges  there;  the  water 
is  ftrained  through  thefe  ftones  ;  what  drops 
continually  from  vaults,  or  roofs,  of  abund¬ 
ance  of  quarrys  is  a  proof  of  it.  Let  us  fup- 
pofe  that  the  water,  which  enters  into  thefe 
ftones,  and  muft  pafs  through  them,  is  load* 
ed  with  a  cryftalline  matter  which  is  ex¬ 
tremely  fine.  If  this  water  arrives  to  a  cer¬ 
tain  part  of  the  ftone,  and  there  depofits  the 
folid  particles  it  hath  brought  with  it  ;  thefe 
little  parts  will  by  infenfible  degrees  fill  the 
vacuities  that  are  between  the  grains  of  the 
ftone,  and  at  length  entirely  flop  them  up. 
This  ftone  from  being  fpungy,  as  it  was  be¬ 
fore,  will  become  almoft  impenetrable  by 
water  ;  the  vacuities  which  were  between  its 
little  lumps  being  filled,  and  thole  lumps 
connected  to  the  little  ftony  grains  that  have 
formed  themfelves  between  them,  the  ftone 
will  become  harder,  it  will  no  longer  have  any 
perceptible  grains,  and  its  broken  fragments 
will  always  have  a  polifh,  which  is  one  of 
the  principal  charafteriftics  of  a  flint  ftone  :  it 
will  likewife  at  the  fame  time  have  acquir¬ 
ed  tranfparency,  becaufe  the  matter,  which 
non ü  occupies  the  intervals  that  were  between 
the  former  lumps,  is  of  a  denfity  more  nearly 
approaching  to  that  of  the  matter  of  the  lumps, 
than  was  that  matter  which  occupied  before  the 

fame 
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fame  intervals,  namely ,  than  air.  In  a  word, 
this  (tone  will  have  become  a  true  flint.  If  it  is 
taken  out  of  the  quarry  before  the  water  hath 
depofited  a  fuflicient  quantity,  it  will  be  found 
more  a  flint  in  fome  places  than  in  others  ; 
that  place,  where  the  juice  firft  ftagnated, 
and  where  all  the  paflages  have  been  the 
fooneft  flopped  up,  becomes  the  ground  or 
foundation  of  the  whole.  According  as  the 
water  fhall  have  had  more  eafe  in  pafling 
and  depofiting  in  certain  directions,  there 
will  be  found  veins  more  flintilh  than  the  reft, 
other  places  will  be  found  where  there  are 
only  the  beginnings  of  a  flint. 

To  fhew  that  what  we  have  been  defcrib- 
ing  is  not  a  mere  imagination  ;  and  to  give 
examples  of  ftones,  where  all  feems  to  have 
palled  as  we  have  mentioned,  you  need  only 
go  along  the  wall  of  the  new  enclofure  of  the 
park  of  Vincennes,  which  is  by  the  road-fide 
to  St.  Maur.  In  this  wall,  which  is  more 
than  half  a  league  in  length,  you  will  find  at 
each  ftep  ftones,  of  which  one  part  is  com¬ 
mon  ftone,  and  the  reft  flint.  I  have  ob- 
ferved  thefe  ftones  with  great  attention,  am 
perfuaded  that  I  have  difcerned  in  lèverai  the 
different  ftates  through  which  they  have 
pafled,  in  order  to  become  flints,  and  am  fa- 
tisfied  of  feeing  there  flints  of  different  ages 
and  different  degrees  of  perfection. 

But  it  is  not  ftones  alone  that  may  become 
flints;  all  the  compact  earths,  fuch  as.  marls 
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are,  chalks,  boles,  and  very  clofe  clays,  will 
be  transformed  into  this  fort  of  Hone,  as  foon 
as  their  iittle  clufters  fhall  be  penetrated  and 
connected  together  by  the  ftony  juice. 

All  clay  however  is  not  changed  into  flint 
as  foon  as  it  becomes  done.  There  is  a  clay 
that  is  net  fufficientiy  com  pad:,  whofe  parts 
are  not  clofe  enough  one  to  another  :  this  day 
may  take  in  time  the  confidence  of  common 
Hone,  and  afterwards  become  flint, 

I  have  feme  round  flints  that  would  be 
taken  for  pieces  of  clay,  if  you  obferved  only 
their  furface  5  they  have  there  precifely  the 
colour  of  gray  clay  5  and  indeed  this  furface* 
and  their  Arft  coat,  are,  flridly  fpeaking,  dill, 
earth,  they  may  be  diluted  with  water  :  be¬ 
neath  this  Aril  coat  they  preserve  the  colour 
of  clay,  but  by  touching  them,  and  by  rubbing 
them,  you  are  allured  that  they  are  ft  ones. 
Laftly,  the  more  you  advance  internally  the 
more  you  And  them  to  be  ftones,  the  more 
you  difeover  in  them  the  eftential  charader  of 
flints,  namely,  the  fmooth  breaking,  and 
being  without  grains  ;  there  is  wanting  no¬ 
thing  to  them  but  a  little  tranfparency. 

When  clay  and  the  other  compad  earths 
are  dryed,  they  chap,  they  fplit  afunder* 
thefe  chaps,  which  are  in  a  ftraight  line* 
crofs  one  another  in  a  thoufand  irregular  man¬ 
ners,  and  form  mflnite  forts  of  Agures,  that 
have  not  any  regularity,  but  are  conftantly  in¬ 
cluded  in  ftraight  lines.  If  you  hold  up 
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agates  to  the  light  of  the  fun,  to  the  light  of 
a  candle,  or  to  broad  day  light,  you  will 
often  difcover  within  them  figures  relenlbling 
thofe  of  chapped  clay  :  this  is  more  common 
in  oriental  abates  than  in  others.  Mr.  De 
la  Faye  fhewed  thefe  forts  of  figures  to  the 
academy  in  1716.  It  always  appeared  to 
me  that  thefe  figures  could  not  be  better  ac¬ 
counted  for  than  by  fuppofing  that  the  juice, 
which  had  hardened  thefe  ftones,  had  for 
its  bafis  chapped  clays,  and  Mr.  De  la  Faye 
at  that  time  was  pleafed  to  adopt  my  opinion. 
The  chinks  formed  by  thofe  chaps  were,  like 
the  reft,  filled  by  a  cryftalline  juice  ;  but  the 
chinks,  tho’  exactly  filled,  yet  being  fo  by 
more  of  the  cryftalline  matter,  and  lefs  of 
earthy  matter,  have  a  tranfparency  different 
from  that  of  other  places,  and  this  difference 
of  tranfparency  fufficeth  for  tracing  within 
agates  thofe  figures,  of  which  we  have  been 
fpeaking. 

It  is  to  a  ftony  juice,  a  cryftalline  juice,  to 
a  juice  of  the  fame  nature  as  that  which  forms 
cryftalline  congelations,  that  we  have  attri¬ 
buted  the  change  of  ftones  and  compaét 
earths  into  flints  ;  almoft  all  thofe  flints  in 
which  are  found  void  cavities,  however  fmall 
they  may  be,  appear  to  furnifli  folid  proofs  of 
this  opinion.  Let  us  obferve  thefe  cavities, 
you  will  almoft  always  fee  cryftals  in  them  ; 
now  it  is  by  no  means  probable  that  the  mat¬ 
ter  which  hath  formed  thefe  cryftals  hath  pe¬ 
netrated 
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netrated  the  flint  flnce  it  is  become  a  flint. 
The  cryftalline  juice,  the  ftony  juice,  is  con¬ 
veyed  by  a  common  water,  in  which  it  floats  3 
now  the  fubftance  of  flint  is  fcarce  penetra¬ 
ble  by  water  ;  even  when  it  is  in  its  bed,  it 
is  always  found  there  with  a  folidity  and 
hard  nefs  approaching  to  what  it  hath  above 
ground  :  it  is  therefore  more  probable  that 
the  matter,  which  hath  formed  the  cryftals, 
traverfed  the  flint  whilft  it  was  yet  only  com¬ 
mon  ftone,  or  compact  earth. 

When  the  folid  parts  of  this  juice  have 
without  any  thing  intervening  catched  and 
faftened  one  to  another,  they  form  in  the 
midft  of  common  ftone  transparent ^ jlones ,  fuch 
as  they  form  in  the  vaults  of  fubterraneous 
caverns  ;  we  may  conftder  each  hollow  ftone, 
whilft  it  is  in  its  bed,  as  a  little  fubterraneous 
grotto. 

There  are  fome  flints  that  have  only  veins 
of  cryftalline  matter  ;  fuch  are  thofe  which 
we  find  at  the  top  of  Champigny,  near  St. 
Maur  :  befides  the  cryftalline  veins  which 
are  rare  in  them,  they  have  veins  of  all  forts 
of  colours,  which  have  fo  pretty  an  effedt 
that  we  cannot  forbear  mentioning,  by  the 
way,  that  they  deferve  at  leaft  as  much  to 
be  wrought,  as  many  of  thofe  flints  which 
we  get  from  afar. 

But  fome  other  flints  are,  as  we  have  faid, 
fubterraneous  grottos  3  they  contain  cavities 
very  conliderable  with  relpecl  to  their  fize  3 
Vol.  I.  E  the 
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the  (ides  of  thefe  cavities  are  covered  fome- 
times  with  white  cryftals,  and  fometimes 
xvith  coloured  cryftals.  Provence  furnifhes 
uS  with  fome  where  thefe  cryftals  are  ame- 
thyfts.  Other  flints,  fuch  as  are  thofe  of 
Orel,  and  St.  Die  in  Dauphiny,  contain  in 
the  middle  of  their  fubftance  cryftals  dif- 
perfed  here  and  there.  But  it  is  to  be  re¬ 
marked  always  that  all  about  thofe  diiperfed 
cryftals  there  are  a  kind  of  crevices,  fome¬ 
times  more,  and  fometimes  lefs  confider- 
able,  which  feem  to  owe  their  origin  to 
chaps  made  in  the  earth  ;  and  indeed  thefe 
laft  mentioned  flints  are  of  that  kind,  which 
we  faid  before  have  a  clay  colour,  and  have 
ftill  a  coat  of  that  fort  of  earth.  It  doth  not 
follow  however  that  all  the  ftones,  which 
have  cavities  where  cryftals  are  contained, 
muft  be  flints  ;  I  have  fome  ftones  from 
Berry  very  like  to  common  ftones,  to  the 
iides  of  whofe  cavities  are  attached  very 
white  cryftals,. 

The  cryftals  are  formed  before  the  ftone 
begins  to  be  changed  into  flint  ;  if  a  ftone  be 
taken  from  the  quarry  before  the  cryftals 
have  grown  there  as  much  as  they  could 
grow,  the  ftone  will  not  be  yet  flint,  the 
juice  that  hath  traverfed  it  having  been  em¬ 
ployed  in  the  formation  of  the  cryftals. 

There  are  curious  perfons  that  preferve 
flints,  on  whofe  broken  pieces  appear  traced 
fome  Angular  figures,  fuch  as  the  bodies  of 
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animals,  heads  of  men,  &c.  Thefe  figures 
owe  their  origin  only  to  a  particular  difpofi- 
tion  that  happened  to  be  in  the  arrangement 
of  the  cracks ,  amidft  fome  thoufands  of  bro¬ 
ken  flints  there  are  a  few,  where  thefe  re¬ 
markable  arrangements  are  found,  and  they 
are  thofe  which  are  collected  into  cabinets. 

Memoirs  1721,  pag .  257. 

There  was  wanting  to  the  fyftem  of  the  ^ 
formation  of  ftones,  given  by  Mr.  De  Reau-  of  ftoncs? 
mur  in  1721,  an  explication  of  the  round- 
nefs  aftefted  by  certain  forts  of  ftones,  and 
principally  by  flints  ;  we  do  not  mean  a  per¬ 
fect  roundnefs,  nor  any  thing  approaching 
to  it,  for  that  is  very  uncommon,  but  a  ge¬ 
neral  grofs  roundnefs. 

The  new  lights,  which  we  mentioned  in 
1721  it  was  better  to  wait  for  on  this  fub- 
j«d,  have  come  and  offered  themfelves  al- 
moft  to  Mr.  De  Reaumur. 

In  a  bank  of  fand,  dug  near  his  country 
houfe  at  Charenton,  he  found  a  great  quan¬ 
tity  of  little  heaps  of  this  fame  fand  diftin- 
guilhed  from  the  reft  by  being  connected, 
more  compadt,  and  almoft  all  irregularly 
rounded  :  he  calls  them  knots  of  fand  in  imi¬ 
tation  of  workmen  who  call  knots  of  clay  the 
like  bodies  which  they  find  in  clay.  *  Thefe 
knots  of  fand  were  of  all  forts  of  fizes,  from 
that  of  a  pea  to  that  of  a  man’s  head,  and 

E  2  -  fometimes 
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fometimes  larger.  Several,  and  particularly 
the  larger,  had  but  one  external  covering  of 
land,  within  which  they  were  done,  and  al¬ 
ready  flint  in  the  center.  The  general  co¬ 
lour  of  the  bank  of  fand  was  greenilh,  it 
changed  in  the  knots  according  to  the  degree 
of  their  transformation,  it  grew  brighter  and 
whitened  w7hen  they  were  done,  and  bur- 
nilhed  when  they  were  flint  ;  the  Aony  juice, 
of  which  we  have  fpoke,  was  here  through¬ 
out  the  whole  difcoverable.  What  compleats 
the  proof  is,  that  above  this  bank  of  fand 
there  was  another  of  a  more  grofs  and  dry 
fand,  quite  full  of  flints  well  formed  and  per- 
feed,  of  an  infinity  of  different  figures,  and 
all  whofe  figures  had  their  fellows  in  fome 
knot  of  the  lower  bank  ;  the  le  knots  there¬ 
fore  were  dedined  to  become  flints. 

If  the  deny  juice,  whencefoever  it  comes, 
or  whatfoever  courfe  it  takes,  finds  a  bank  of 
fand,  where  it  can  flow  and  diffufe  itfelf 
equally  on  all  fides,  and  in  all  directions,  it 
will  equally  connect  all  the  grains  of  fand, 
and  make  of  them  a  whole,  which  will  be 
one  mafs  or  bank  of  brown  free  done  ;  but 
what  will  mod  commonly  hinder  this  exaCt 
uniformity,  is,  that  the  grains  of  the  fand- 
bank  will  not  be  always  regularly  enough  dif- 
poled  with  refpedt  to  one  another,  a  thou¬ 
sand  accidents  will  have  made  them  cloier  in 
fome  places  than  in  others,  will  have  fepa- 
rated  them  into  different  heaps,  have  cauied 
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pretty  large  interftices,  particularly  if  the  bank 
is  not  of  pure  fand,  but  mixed  with  earth,  as 
is  common  ;  the  ftony  juice  will  then  have 
in  this  bank  of  fand  an  unequal  courfe,  feme- 
times  more,  fometimes  lefs  eafy  :  and  as  this 
juice,  according  to  Mr.  Reaumur,  is  only 
a  fand,  which  is  prodigioufly  fine,  conveyed 
in  water,  that  fupports  it  whilft  the  water 
hath  its  whole  motion,  and  doth  not  let  it 
fall  till  that  motion  is  checked,  it  follows  that 
it  will  not  be  depofited  but  in  places  where 
the  water  will  meet  with  fome  obftacles; 
that  is,  in  thole  places  where  it  will  be  flop¬ 
ped  by  the  heaps  of  fand,  and  by  the  knots. 

The  water  that  is  flopped  by  a  knot,  of 
whatever  figure  it  be,  divides  itfelf  in  order 
to  flow  round  from  the  moft  elevated  point 
of  that  body  to  the  diametrically  oppofite 
lowefl  point  5  and  this  it  doth  becaufe  this 
water  being  more  vifcous  than  any  other  is 
on  that  account  more  difpofed  to  follow  the 
windings  of  thefe  bodies  ;  by  this  movement 
it  neceflarily  makes  the  knot  as  round  as  it  is 
poffible  to  be,  and  flattens  the  pointed  angles 
of  it. 

Suppofing  that  we  are  in  the  right  track 
with  regard  to  the  formation  of  ft  ones  and 
flints,  we  may  go  on  to  that  of  metals  ;  ana¬ 
logy  will  lead  us  far  ;  we  need  only  conceive 
a  water  loaded  with  metalline  juices,  inftead 
of  ftony  juices,  and  give  this  water  fuitahje 
earths  that  it  may  pervade  :  the  roundncTs  of 
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the  metalline  grains  will  be  explained  by  the 
principles  already  eftablifhed.  But  the  beft 
grounded  hopes  ought  only  to  encourage  us 
to  make  difcoveries,  and  not  to  make  us  be¬ 
lieve  that  we  have  already  difcovered. 

Hiftcry  1723,  pag.  9. 


The  pre-  -  Mr.  Bafin,  a  correfpondent  of  the  academy 
ceding  the-  at  Strafbourg,  was  willing  to  try  if  by  follow- 

firmed  by  ing  the  notions  of  Mr.  De  Reaumur  he  could 
an  etxPof  ma^e  an  arhhcial  flint. 

ardfical°  At  the  end  of  the  year  1734,  he  took 
floae.  fome  potters  earth  quite  prepared  for  making 
kitchen  earthen  ware  ;  the  piece  was  of  the 
bignefs  of  two  fifts,  he  fteeped  it  in  a  good 
deal  of  water,  and  took  great  care  that  there 
fhould  be  no  gravel  in  it,  or  little  ftone,  but 
only  a  pulverized  earth  ;  he  put  it  into  a  var- 
niflbed  earthen  difh,  which  he  expofed  on 
the  outfide  of  a  window  to  the  north. 

During  the  courfe  of  the  two  years  1735, 
and  1736,  Mr.  Bafin  watered  this  earth  al- 
roofl  regularly  every  day  with  water  from  a 
well,  which  he  judged  more  proper  than  any 
other  for  his  defign,  becaufe  having  been 
filtrated  through  the  ground  it  muft  be  loaded 
with  more  of  the  ftony  juice.  In  173 7,  and 
all  1738,  he  ceafed  watering  his  earth,  and 
in  the  beginning  of  1739,  a  fpace  of  time 
jfhort  enough  for  fuch  an  enquiry,  he  was 
willing  to  fee  whether  any  thing  had  hap- 
penedV 
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The  <?vent  fhewed  that  he  had  not  been 
entirely  too  impatient.  He  perceived  at  the 
bottom  of  the  vefTel  an  hard  body,  which  he 
could  not  feparate  with  his  knife  as  he  had 
the  reft,  and  it  was  found  to  be  a  true  ftone, 
as  big  as  an  hafel  nut,  and  which  he  could 
not  break  with  an  hammer,  but  by  employ¬ 
ing  as  much  force  as  would  be  neceffary  for 
beating  down  the  head  of  a  little  nail. 

Hijlory  1739,  fag.  1. 

The  parifties  of  Meunes  and  Coufly  in  the  Obferva- 
territory  of  Berry,  two  leagues  diftant  from^°^w 
St.  Aignan,  are  the  places  which  produce  the  ries, 
beft  flints  for  a  gun  in  all  France,  and  almoft 
the  only  good  ones  ;  and  indeed  they  not  only 
furnifh  France,  but  very  often  foreign  coun¬ 
tries;  they  have  been  taken  from  thence 
without  intermiffion  for  a  long  time,  perhaps 
ever  lince  the  invention  of  gun-powder,  and 
yet  this  diftrieft  is  very  fmall.  However 
flints  never  fail  there,  as  foon  as  a  quarry  is 
emptied  it  is  fhut  up,  and  feveral  years  after 
they  find  flints  there  as  before. 

Hijlory  1738,  fag.  38. 


Almoft  all  the  modern  authors,  who  have  Of  the 
treated  hitherto  of  the  natural  hiftory  of  fhell 
filh,  have  confined  themfelves  to  give  de-  0nof  fevc- 
feriptions  and  defigns  of  their  fhells  :  thole  ral  *'orts 
cafes ,  if  I  may  be  permitted  the  ufe  of  that 
term,  in  which  are  inclofed  divers  fpecies.  pf 
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fe a  animals,  greatly  merited  in  truth  the  pains 
that  have  been  employed,  both  on  account 
of  their  Angular  ftrudure,  and  for  the  prodi¬ 
gious  variety  that  there  is  amongft  them  ; 
but  the  animals  which  they  contain  were  well 
worthy  in  their  turn  of  a  like  attention. 

It  is  true  that  we  have  not  an  equal 
facility  in  examining  the  animals  and  their 
fhells,  the  greateft  part  of  which  having  been 
collected  into  the  cabinets  of  the  curious 
could  there  be  pryedinto  at  leifure  and  with¬ 
out  difficulty  ;  whereas  whatever  is  Angular 
in  the  animals,  that  they  cover,  could  only  be 
perceived  by  thofe  who  are  refolute  in  putting 
their  patience  to  long  and  tedious  trials,  when 
their  view  is  to  difcover  the  marvels,  which 
nature  fee  ms  to  have  taken  a  pleafure  in  con¬ 
cealing  from  us.  It  is  not  fu Aident  to  go  and 
fearch  for  them  on  the  fea  fliore,  you  muft 
At  and  watch  there  with  diligence  for  the  fa¬ 
vourable  moments  in  which  they  fhew  us  by 
different  aftions  that  they  are  perfed  animals, 
you  muff  even  contrive  means  to  determine 
them  to  execute  thofe  different  adions  in  cer¬ 
tain  circumffances,  wherein  you  may  more 
eafily  obferve  them. 

The  voyages,  fays  Mr.  De  Reaumur, 
which  I  made  fome  years  fmce  on  the  coafts 
of  Poitou  and  Aunis,  gave  me  convenient 
opportunities  of  examining  thefe  animals  very 
attentively. 

7 


The 


PHYSICS.  57 

The  fca  mufcles  being  fattened  to  ftones,  the  fea 
or  to  one  another,  by  feveral  kinds  of  threads,  mu  UCfc' 
one  would  not  think  that  they  could  have 
any  progreflive  motion  ;  yet  they  are  able  to 
move,  and  in  order  to  prove  the  fadt  by  a 
fingle  inftance,  I  need  only  relate  the  fol¬ 
io  wing  well  known  truth. 

At  the  time  the  weather  becomes  too  cold 
to  get  fait  out  of  the  fait  pits,  the  fifhermen 
throw  into  thefe  pits  fome  mufcles  which  they 
have  taken  on  the  fea  ihore  5  they  have  a  no¬ 
tion  that  the  flefh  is  made  more  delicate  by 
keeping  the  animal  in  a  water  that  is  iefs  fait- 
ifh,  for  the  rain  water  that  falls  into  thefe 
pits,  to  which  they  leave  at  that  time  no 
communication  with  the  fea,  makes  the  fait 
water  of  the  pits  more  frefh  by  mixing  with 
it.  I  fhall  juft  mention  by  the  way,  that  it 
is  by  the  fame  means  the  flefh  of  oyfters  is 
rendered  green  :  the  fifhermen  throw  the 
mufcles  into  thefe  pits  feparatedone  from  an¬ 
other,  and  at  different  diftances,  and  when 
they  go  to  fifh  for  them  afterwards  they  find 
them  collected  into  large  parcels.  Now  it  is 
evident  that  the  mufcles  could  not  have  ap¬ 
proached  one  to  another  to  fatten  thus  with¬ 
out  moving  themfelves,  for  they  are  not  in  a 
running  water.  This  fadt  is  fufficient  there¬ 
fore  to  eftablifh  their  progreflive  motion. 

We  mutt  now  enquire  what  part  they  em¬ 
ploy  for  this  purpofe  :  to  be  fatisfied  of  this 
you  need  only  open  the  fhell  of  a  mufcle  on 
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the  fide  it  naturally  opens  at  ;  nothing  ap¬ 
pears  in  the  body  of  the  animal  more  diftindt 
than  a  certain  black  or  brown  part,  the  balls 
of  which  is  placed  pretty  near  the  middle  of 
the  other  parts,  and  whofe  point  is  turned 
towards  the  fummit  of  the  Ihell  ;  its  length 
is  about  6  or  7  lines.  You  may  form  to  your^ 
lelf  a  pretty  exadt  image  of  its  figure,  by  con¬ 
ceiving  that  of  the  tongue  of  an  animal. 

Now  this  is  the  part  which  we  may  con- 
fider  as  the  leg  of  the  mufcle,  were  it  not 
that  a  fhape  fo  different  from  a  leg  forbids 
us  to  apply  the  fame  name  to  a  thing  that 
ferves  however  for  the  fame  ufes,  or  we  may 
perhaps  with  more  propriety  call  it  the  arm 
of  the  mufcle,  fince  mufcles  by  means  of  it 
rather  draw  themfelves  along  than  walk. 

It  would  have  been  impoffible  for  me  to 
have  difeovered  that  this  part  performs  the 
function  I  have  been  attributing  to  it,  if  I 
had  obferved  mufcles  only  on  the  fea  fhore  ; 
they  are  never  to  be  feen  there  but  when  the 
fea  hath  left  them  on  the  fand  during  the 
ebb  of  the  tide,  and  at  that  time  they  ap¬ 
pear  always  unadtive.  In  order  to  obferve 
with  eafe  in  what  manner  they  make  ufc  of 
this  part,  I  ordered  fome  mufcles  to  be  car¬ 
ried  to  my  houfe  as  foon  as  they  were  taken 
out  of  the  fea,  and  I  put  them  in  veflels,  into 
which  I  poured  fea  water  enough  to  cover 
them,  but  not  enough  to  conceal  them  from 
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my  fight  5  as  they  were  then  in  feme  mea- 
fure  in  their  natural  element,  they  let  me  fee 
a  part  of  the  motions  that  they  ule  in  the  fea  : 
this  is  the  general  expedient  I  have  employed 
in  order  to  perceive  all  that  I  {hall  hereafter 
relate  of  the  other  fpecies  of  {hell  fifh. 

I  faw  that  when  the  mufcle  is  pre¬ 
paring  to  change  its  place,  it  begins  with 
opening  a  little  way  its  fbell  :  it  is  of  no  mo¬ 
ment  which  fide  it  refis  on  5  and  a  little  while 
after  that  the  {hell  hath  peeped  open,  you 
fee  appear  on  its  edges  the  point  of  that  part 
which  we  have  faid  refembles  a  tongue  3  the  Vid.fig, 
mufcle  doth  not  long  confine  it  there,  but  z^‘ 
gives  it  foon  a  greater  extent,  advancing  it 
beyond  the  edges  of  the  fhell  fhe  lengthens 
it  out  fometimes  to  an  inch  and  half  from  the 
edges,  but  often  lefs.  When  fhe  hath  thus 
changed  its  figure,  by  increafing  fo  confide- 
rably  its  length,  fhe  makes  ufe  of  it  to  feel  to 
the  right  and  left,  before  and  behind,  as  if 
in  order  to  examine  the  ground  about  her, 
and  to  difeover  on  which  fide  it  will  be  moft 
eafy  for  her  to  advance.  All  thefe  prepara¬ 
tions  being  finifhed  fhe  feems  determined  to 
make  her  motion,  at  leaft  you  fee  her  bend 
the  extremity  of  that  part  which  is  flefhy,  and 
very  flexible,  upon  fome  body  in  order  to  gralp 
it  ;  then  contraéling  this  fame  part  to  pretty 
near  its  natural  extent,  without  letting  it  quit 
the  body  on  which  fhe  hath  bent  its  point, 
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flie  obligeth  her  iliell  to  advance  towards  that 
body. 

Thus  you  fee  that  the  contrivance,  which 
mufcles  make  ufe  of  in  their  progrefiive  mo¬ 
tion,  refembles  very  much  that  of  a  man, 
who  lying  on  his  belly  would  draw  near  to 
fome  place  by  ufing  only  his  arm  ;  he  would 
advance  his  arm  to  the  moft  diftant  body  that 
he  could  feize  with  his  hand,  and  then  Short¬ 
ening  the  arm  would  oblige  his  body  to  quit 
its  place,  as  the  mufcles  quit  theirs.  All  the 
difference  there  is  between  the  ufe  which  the 
man  makes  of  his  arm  in  the  preceding  cir- 
cumftance,  and  that  which  the  mufcle  makes 
of  this  part,  is  that  the  mufcle  truly  fhortens 
it,  whereas  the  man  would  only  bend  the 
arm. 

Mufcles  do  not  often  take  advantage  of 
the  facility  they  have  of  moving,  for  they  are 
commonly  all  attached  one  to  another,  or  to 
other  bodies,  by  divers  threads  >  and  it  is  only 
when  thefe  threads  are  broken,  that  it  hap¬ 
pens  to  them  fometimes  to  have  occafion  to 
make  ufe  of  that  kind  of  arm.  Thefe  threads 
we  fhall  now  deferibe. 

From  the  root  of  that  kind  of  tongue,  or 
from  the  place  where  it  is  attached  to  the 
body  of  the  animal,  there  i flues  a  great  num¬ 
ber  of  threads,  which  being  fixed  on  neigh¬ 
bouring  bodies  keep  the  mufcle  faftened  to 
them.  Each  of  thefe  threads  is  pretty  near  as 
big  as  a  large  hair,  or  an  bog’s- briffle  >  they 
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are  commonly  in  length  from  one  inch  to 
two ,  they  come  out  of  the  fhell  on  the  fide 
where  it  naturally  opens  ;  they  are  faftened  Vkl-  fig- 
by  their  extremity  on  the  bodies  that  furround  3d* 
the  mufcle,  on  ftones  for  example,  on  frag¬ 
ments  of  (hells,  and  moil  commonly  on  the 
fhells  of  other  mufcles  :  thefe  threads  are  as 
remote  the  one  from  the  other,  as  their  length 
and  number  will  permit  ;  fome  are  on  the 
fide  of  the  fummit  of  the  fhell,  others  are  on 
the  fide  of  the  bafis,  fome  to  the  right,  and 
others  to  the  left  :  I  have  fometimes  counted 
more  than  an  hundred  and  fifty  employed  in 
fattening  one  fingle  mufcle.  Thefe  threads 
are  like  fo  many  little  cables,  which  drawing 
each  to  their  fide  hold  as  one  may  fay  the 
mufcle  at  anchor. 

It  feemed  to  me  a  matter  worthy  of  in¬ 
quiry,  whether  thefe  threads  were  a  kind  of 
natural  hair  to  the  mufcle,  which  grew  with 
it,  and  neceffarily  faftened  it,  or  whether  the 
mufcle  had  a  power  of  fattening  itfelf  by 
means  of  thefe  threads. 

A  very  plain  experiment  taught  me  that  in 
cafe  the  mufcles  were  not  fufficiently  attached 
from  the  firft,  or  that  their  threads  were  le~ 
parated  from  the  bodies  where  they  were 
faftened,  they  could  fatten  themlelves  anew 
to  the  like  kind  of  bodies. 

After  having  detached  divers  mufcles  one 
from  another,  and  from  the  ftones  to  which 
they  were  adherent  ;  I  fhut  them  up  in  trunks 
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that  were  covered,  and  put  them  into  the  Tea. 
I  examined  thefe  mufcles  fome  days  after, 
and  found  fome  of  them  faftened  only  to  the 
tides  of  the  veflels,  others  faftened  both  to 
their  tides,  and  to  the  fhells  of  mufcles,  by 
the  threads  we  have  lpoke  of  before. 

This  experiment  which  fatisfied  a  part  of 
my  curiofity,  increafed  it  at  the  fame  time  : 
I  wanted  to  know  what  contrivance  they  had 
for  fattening  themfelves  by  thefe  threads, 
how  the  threads  could  glue  them  at  their  ex¬ 
tremity,  or  whether  the  extremity,  which 
was  much  bigger  than  the  reft,  might  not  be 
confidered  as  a  kind  of  hand,  of  which  the 
reft  of  the  thread  was  as  it  were  the  arm. 

1  obferved  thefe  threads  when  they  were 
but  frefhly  faftened,  and  remarked  that  they 
were  more  white,  and  in  fome  meafure  more 
tranfparent  and  brilliant  than  before  :  this 
difference  gave  rife  to  a  notion,  and  divers 
other  circumftances  confirmed  it,  which  was 
that  the  threads,  with  which  the  mufcles  had 
faftened  themfelves,  were  not  the  fame 
threads  as  I  had  left  them  ;  that  nature  per¬ 
haps  had  taught  fome  animals  of  the  fea  to 
fpin,  as  file  has  taught  it  to  divers  animals 
of  the  land  :  in  a  word  that  mufcles  were  per¬ 
haps  in  the  one  element  what  filk-worms, 
caterpillers,  and  fpiders,  are  in  the  other. 
This  conjecture,  bold  as  it  was,  did  not  ap¬ 
pear  to  me  to  want  probability  •  if  it  had  not 
enough  to  pcrfuade  me  of  the  truth  of  fo  ex¬ 
traordinary 
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traordinary  a  fad:,  yet  it  had  enough  to  make 
me  try  experiments  proper  to  inform  me. 

The  aim  of  my  purpofed  experiments  was 
to  fee  whether  a  mufcle,  stripped  of  its  old 
threads,  would  fatten  itfelf  in  a  little  time 
after  :  for  in  cafe  it  fattened,  it  mutt  necefla- 
rily  have  fpun  new  threads.  But  as  there 
would  be  danger,  in  tearing  off*  the  mafs  of 
old  threads,  that  fome  part  neceflary  for  the 
forming  of  new  might  be  injured,  I  made 
ufe  of  the  following  expedient;  after  having 
opened  the  fhell  of  a  mufcle  a  little  way,  fo 
far  as  it  might  be  opened  without  {training 
the  mufcular  fibres,  I  introduced  a  pair  of 
ciflars,  with  which  I  cut  the  whole  bundle, 
or  tuft  of  threads.  This  precaution  having 
been  taken,  it  is  evident  that  I  had  nothing 
elle  to  do  but  to  obferve  whether  thefe  muf- 
cles  thus  ttripped  of  their  threads  would  at¬ 
tach  themfelves  as  foon  as  thoje  to  whom  I 
had  left  them,  and  at  as  great  diftances  ;  this 
Lfaw  with  pleafure  happen  fome  hours  after; 
there  were  about  as  many  of  the  mufcles  that 
I  had  treated  in  this  manner,  which  fattened 
to  the  veffels,  as  there  were  of  thofe  from 
whom  I  had  not  taken  a  thread  ;  nor  did  the 
one  attach  themfelves  at  a  greater  diftance 
than  the  other  ;  I  could  no  longer  doubt 
therefore  but  the  fea  had  fpinfters  in  mufcles, 
as  the  land  has  in  caterpiliers  and  fpiders. 

The  part  which  ferves  for  fo  fingular  an 
ufe  well  deferves  fome  attention  y  we  have 
8  hitherto 
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hitherto  only  confiJered  it  under  the  grofs 
image  of  a  tongue  ;  we  muft  at  prefent  exa¬ 
mine  it  more  clofely  ;  we  have  fhewn  before 
that  it  is  the  leg  or  arm  of  the  mufcle,  which 
it  makes  ufe  of,  when  unfaftened  from  its 
hold  by  fome  accident,  in  order  to  move  : 
but  we  are  no  longer  to  confider  it  as  an  arm 
or  a  leg  ;  it  rarely  performs  their  functions  ; 
we  muft  confider  it  now  as  a  wire-drawing 
infiniment. 

To  make  it  the  better  underftoed  we  fhall 
obferve  firft,  that  though  in  the  greateft  part 
of  its  extent  it  is  flat  like  a  tongue,  yet  to¬ 
wards  its  origin,  or  root,  it  is  round  like  a 
Vid.  fig.  cylinder,  and  that  it  has  there  lefs  diameter 
4th>  A*  than  elfewhere.  Its  other  extremity,  or  its 
point,  is  made  pretty  much  like  the  point  of 
Vid.  ^fig.  a  tongue.  From  its  origin,  quite  to  near  its 
À'A]>  *  '  *  point,  you  fee  a  feam  or  rather  a  flit  that  pe¬ 
netrates  pretty  far  into  the  fubftance  of  this 
part,  and  divides  it  length-ways  into  two  equal 
parts.  This  flit  is  a  real  dudl,  and  it  is  in  this 
dueft  that  the  liquor  pafles  which  forms  the 
threads.  Externally  it  appears  only  a  feam  or 
little  flit,  becaufe  the  two  fuperior  edges  of 
-  this  du<ft  are  a  kind  of  lips,  applied  one  againft 
the  other:  you  lee  eaftly  that  it  is  hollow, 
that  it  hath  fome  depth,  and  though  com¬ 
monly  clofed,  the  mufcle  hath  a  power  to 
open  it  ;  we  fhall  mention  prefently  in  what 
ci rcumf lances  fhe  doth  it.  Fibres  pretty 
nearly  circular  are  difpofed  obliquely  acrofs 

the 


PHYSIC  S.  65 

the  daft  throughout  its  whole  length,  they 
lerve  without  doubt  for  opening  it.  The 
duft  doth  not  reach  quite  to  the  point  of 
what  we  have  called  before  the  wire-drawing 
part  ;  where  the  duft  ceafeth  the  tranfverfe 
libres  ceafe  alto,  and  the  part  hath  lets  thick- 
nefs  ;  but  it  reaches  quite  to  the  bails  of  the 
part  at  the  place  where  it  takes  a  cylindiical 
ligure.  This  cylinder  is  an  hollow  tube,  into 
which  the  duft  opens  -,  and  this  hollow  tube 
is  probably  the  refervoir  in  which  is  collected 
the  liquor  that  forms  afterwards  the  threads  : 
it  is  furrounded  by  divers  glandulous  parts, 
proper  for  draining  a.  gluifh  liquor.  1  he 
mufcle  like  the  greateft  part  of  the  fea  ani¬ 
mals  abounds  with  this  fort  of  matter  ;  if  you 
apply  a  linger  on  what  I  call  the  wire-draw¬ 
ing  part,  and  particularly  on  its  bafis,  and 
then  draw  it  away  gently,  you  will  draw  out 
divers  vifcous  filaments,  fuch  as  are  drawn 
from  fpiders,  filk-worms,  and  caterpillers.  • 

We  diall  now  with  eafe  explain  the  lèverai 
motions  of  the  mufcle  which  we  observed 
when  die  faftened  herfelf,  and  may  conceive 
thole  die  conceals  from  our  fight  :  die  begins 
probably  with  compreffing  the  glandulous 
parts,  which  contain  the  gluidi  juice  pro¬ 
per  for  forming  threads.  This  juice  oeing 
fqueezed/  out  of  the  parts,  that  contained  i:, 
difcharges  itfelf  into  the  refervoir  that  is  at 
the  bads  3  from  thence  the  mufcle  tomes  1  ; 
fome  into  the  duft  that  runs  along  the  whole 
Vol.  I.  .  F  length 
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length  of  the  part  ;  the  chid  being  then  deled 
will  not  permit  any  eftufion.  It  is  without 
doubt  in  order  to  convey  it  thither  tnat  the 
mufcle  alternately  ftretches  out,  and  draws 
back,  its  wire-drawing  part  a  great  number  of 
times. 

The  liquor  being  conveyed  quite  to  tire 
end  of  the  dud,  forms  a  vifeous  thread; 
the  mufcle  then  applies  the  tip  of  its  wire- 
drawer  to  the  body  fhe  has  chofen,  fhe  leaves 
it  there  fome  time  at  rdf,  and  during  that 
time  the  vifeous  thread  acquires  a  confidence, 
and  fallens  by  its  extremity  :  there  remains 
now  only  for  the  mufcle  to  make  the  thread 
run  out  eafy  from  the  wire-drawer;  and  this 
{he  does  by  means  of  the  circular  fibres  we 
{poke  of,  which  ferve  to  open  the  dud 
through  its  whole  length  ;  the  dud  being 
opened,  the  mufcle  has  nothing  to  do  but  to 
remove  her  wire-drawer  from  the  thread. 
This  you  fee  her  do  with  great  quicknefs  ; 
fne  draws  back  the  wire-drawing  part  aimoft 
parallel  to  the  new  formed  thread,  and  re¬ 
turns  it  into  her  fhell. 

In  order  to  obferVe  all  the  contrivances, 
that  I  have  been  mentioning,  I  have  often 
put  mufcles  into  glaffes  full  of  lea  water  ;  the 
tranlparency  of  the  glafs  and  water  let  me 
perceive  the  flighteft  motions.  By  this  means 
likewife  I  have  feen  that  the  vifeous  matter, 
of  which  they  form  their  threads,  takes  hold 
of  the  moll  polillied  bodies  ;  for  thole  threads, 
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til  at  they  faftened  upon  glafs,  held  there  as 
ftrongly  as  what  they  faftened  upon  wood  or 
ftones. 

It  fometimes  happens  that  the  mufcle 
ftrengthens  her  firft  threads  by  additional 
threads,  attached  to  the  neighbouring  bo¬ 
dies.  Whether  it  be  that  thofe  threads  have 
been  roped  too  weak,  and  have  broke  when 
fhe  would  have  given  them  play  from  her 
wire-drawing  part  ;  or  whether  the  liquor 
was  not  in  a  fufficiently  continued  ftream 
through  the  length  of  the  du 61 5  whatever 
be  the  reafon,  it  appears  that  ihe  is  well  ac¬ 
quainted  that  her  work  may  fail  in  that  part  x 
for  as  foon  as  fhe  hath  roped  a  thread,  and 
brought  back  her  wire^  drawing  part  into  her 
fhell,  fhe  draws  herfelf  upon  this  new  thread, 
advancing  forward  as  fhe  draws,  as  if  fhe 
had  a  mind  to  try  if  it  was  good  and  well 
faftened. 

The  threads  that  they  have  roped,  when 
brought  home  to  my  houfe,  have  been  com¬ 
monly  more  fine,  and  always  more  white 
than  the  old  ;  the  colour  probably  was  owing 
to  their  frefhnefs  ;  and  that  they  were  more 
fine  may  be  owing  in  fome  meafure  to  their 
having  been  formed  in  hafte,  and  at  a  time 
when  the  mufcles  had  not  an  abundant  pro- 
vifion  of  vifeous  matter  ;  at  leaft  it  feems  to 
me  very  certain  that  this  liquor  is  eafily  ex- 
haufted.  I  never  faw  a  mufcle  that  made 
more  than  4  or  5  threads  in  a  day. 

F  2 


I 


68 


PHYSICS. 

I  never  could  difcover  whether  they  could 
break  at  plea  fare  the  cords  that  they  have 
formed  for  themfelves  :  I  know  that  there 
are  many  found  detached ,  which  have  large 
bundles  of  threads  ;  but  divers  accidents  might 
have  occafioned  this ,  without  any  contrivance 
of  the  mufcles;  and  the  following  experi¬ 
ment  feems  to  prove  that  they  have  not  the 
power  of  unfaftening  themfelves. 

After  having  let  fome  mufcles  fatten  to  the 
ttdes  of  a  veffel,  full  of  fea  water,  I  drew  off 
the  water  in  fuch  a  manner  that  fome  were 
entirely  deprived  of  it,  and  that  others  but 
juft  touched  the  water  with  the  edge  of  their 
ttiell.  They  were  then  in  a  violent  fituation; 
if  there  had  been  any  art  in  them  of  unfaften- 
ing  themfelves,  this  was  the  time  for  mak¬ 
ing  life  of  it,  in  order  to  get  into  the  fluid 
fo  neceffary  for  them  ;  yet  I  perceived  no  one 
attempt  to  break  the  threads  that  held  him. 

Moreover  how  young  foever  they  may  be 
they  are  able  to  fpin  :  I  have  often  times  ob- 
lerved  fome  that  were  fmaller  than  grains  of 
millet,  which  formed  threads,  very  fhort  in¬ 
deed,  and  of  a  finenefs  equal  to  that  of  the 
ftlk  worms.  And  indeed  the  fmalleft  are 
collected  in  parcels  as  well  as  the  largeft.  In 
proportion  as  they  grow  they  have  need  of 
itronger  threads  to  hold  them;  the  old 
which  are  become  too  ilender  will  break  of 
themfelves;  and  very  often  the  old  are  broken 
even  though  they  are  big,  whether  it  be  that 
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they  become  corrupt  as  they  grow  old,  or 
that  repeated  fhocks  have  broke  them. 

!  Although  the  art  of  fpinning  be  an  art  that 
is  common  to  mufcles,  and  to  divers  terre- 
flrial  animals  ;  yet  what  we  have  related  fuffi- 
ciently  ffiews  that  the  mechanifm  they  em¬ 
ploy  in  it  is  particular  to  them.  Worms, 
caterpillers,  and  fpiders,  draw  from  their 
body  threads  as  long  as  they  pleafe,  by  mak¬ 
ing  them  pafs  through  a  wire-drawing  hole  , 
their  procefs  refembles  that  of  gold  wire- 
drawers  :  the  procefs  of  mufcles  on  the  con¬ 
trary  refembles  that  of  workmen,  who  caft 
metals  in  a  mould.  I  heir  duél  is  a  mould 
where  the  thread  takes  its  figure,  and  a  de¬ 
termined  length  :  perhaps  too  like  worms, 
fpiders,  and  caterpillers,  they  work  only  in 
certain  months  of  the  year  :  at  lead;  thofe 
which  I  inclofed  in  vefTels  during  the  montns 
of  July,  Aug  uft,  and  September,  have  fpun  ; 
but  I  never  law  any  threads  formed  by  thofe 
which  1  put  into  the  like  vefTels  during  the 
month  of  October;  I  have  found  however 
fome  that  have  fpun  during  this  laid  month 
in  the  fea. 

Memoirs  1710,  pag.  439,  and  Memoirs 

1711,  pag .  115. 

«  u  /  *  • 

Mr.  Poupart  obferves  that  the  ftrudure  Of  river 

_  r  .  1  j  ,  muicies. 

of  thefe  mufcles  is  fuch,  that  one  would  not 

have  thought  they  lhould  have  any  other  mo-  . 

tion  than  what  they  receive  from  the  agita- 
k  p  j  tion 
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tion  of  the  water;  yet  they  all  move,  and 
fome  even  bound  and  vault  upon  the  furface 
of  the  water.  The  manner  of  their  moving 
is  thus  : 

Lying  on  the  flat  fide  of  their  {hells,  they 
advance  out  a  part  in  fhape  of  a  tongue,  with 
which  they  make  little  motions  to  the  right 
and  left,  in  order  to  hollow  the  fand  or  clay 
of  the  rivers.  By  making  it  hollow  thus, 
they  incline  by  degrees  lide-ways,  and  get 
upon  the  edge  of  their  fhells,  the  back  being 
uppermoft  ;  they  advance  forth  afterwards 
by  little  and  little  their  head  for  a  minute  or 
two,  and  then  reft  it  in  order  to  draw  their 
fhells  to  them,  in  the  fame  manner  as  water 
fnails  fometimes  do.  They  repeat  this  mo¬ 
tion  as  long  as  they  have  a  mind  to  move, 
and  in  this  manner  they  make  irregular 
tracks,  which  are  fometimes  three  or  four 
ells  long,  and  in  which  they  are  half  hid. 

You  fee  in  the  fummer  time  feveral  of 
thefe  tracks  in  the  rivers,  where  there  are 
many  mufcles,  and  you  never  fail  to  find  a 
mufcle  at  the  end  of  each  track. 

Thefe  hollow  ruts  ierve  as  a  fupport  to  the 
mufcles,  to  keep  them  up  on  the  cutting  part 
of  their  {hell  ;  and  in  digging  the  earth  this 
way,  and  that,  they  catch  probably  fome  fry 
o'  fijfh,  or  other  little  food  on  which  they 
live. 

In  confequence  of  moving  they  might  meet 
£r}d  engender  together,  I  have  never  found 
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any  fpawn  in  mufcles  ;  but  in  the  fummer 
you  may  find  a  great  deal  of  milk,  and  of 
llimy  matter,  in  the  fame  mufcle  ;  this  makes 
me  conjecture  that  they  may  be  both  fexes 
in  one. 

The  large  gland  of  the  tufted  mufcle  is 
quite  full  of  a  very  white  milk  in  the  month 
of  September.  I  think  it  well  worth  obferv- 
ing  with  regard  to  this  milk  that  it  curdles  as 
foon  as  it  is  thrown  into  the  water.  This 
coagulation  makes  me  conjecture  that  muf- 
clcs  do  not  throw  their  milk  into  the  water, 
for  it  would  become  ufelefs  for  generation  ; 
I  fhould  rather  think  that  a  mufcle  infinuates 
its  milk  into  another  mufcle  at  the  time  of 
copulation  :  the  fame  thing  is  probable  with 
regard  to  other  fifh,  and  that  they  do  not 
throw  their  milk  into  the  water  as  is  com¬ 
monly  believed. 

Ariftotle  fays  that  he  had  been  told  there 
is  a  large  fort  of  fhell  fifh  that  leaps  and  vaults. 
I  have  before  hinted  that  this  philofopher  was 
not  deceived,  for  I  have  been  by  chance  the 
large  fort  of  pond  mufcle  bound  on  the  fur- 
face  of  the  water  ;  this  leaping  is  effected  in 
the  following  manner.  Thefe  large  forts  of 
mufcles  have  fhells  that  are  very  light,  ex¬ 
tremely  thin,  and  fo  broad  that  they  can  beat 
with  them  the  furface  of  the  water,  as  birds 
do  the  air  with  their  wings.  There  is  at. the 
back  of  thefe  {hells,  a  large  elaftic  ligament, 
in  the  manner  of  an  hinge,  and  two  thick 
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mufcular  parts  within  that  clôfe  them  :  this  is 
fufticient  for  leaping,  for  all  that  is  requifite 
for  that  purpofe  is  that  thcfe  fprings  adt  lud- 
denly  one  after  another,  and  that  the  fifh 
ftrike  the  water  with  fufticient  force  and 
quicknefs.  What  farther  favours  this  mo¬ 
tion  is,  that  the  articulation  called  gingly- 
mus,  which  is  in  the  ftiells  of  thofe  that  do 
not  leap,  is  not  to  be  found  in  thefe  j  it  would 
be  embarrafiing. 

Memoirs  1706,  pag.  56. 

The  Ihell  fifti  to  which  the  name  of  lavig- 
non  hath  been  given,  on  the  coafts  of  Poitou 
and  A  unis,  is  undoubtedly  a  fpecies  of  the 
chamæ,  lince  it  hath  the  character  effen- 
tial  to  that  kind,  which  is  being  bivalvular, 
and  always  remaining  a  little  open.  They 
have  likewife  this  in  common  with  the  fpecies 
that  Rondelet  fpeaks  of,  that  their  fhell  is 
thin  and  very  brittle,  infomuch  that  you  may 
eaiily  break  it  between  two  fingers  ;  and  they 
live  like  the  chamæ  in  the  mud  ;  but  they 
differ  at  the  fame  time  from  thofe  fpecies, 
that  Gefner  lays  are  called  flames  in  French, 
and  in  Italian  peppered ,  becaufe  they  produce 
on  the  tongue  the  fame  eflfed:  as  pepper  ; 
whereas  the  tafte  of  the  lavignon  is  very  in- 
lipid.  Their  fhell  is  very  fmooth  and  white, 
particularly  on  the  infide  ;  lor  oftentime  the 
oldek  part  ol  the  external  lurface  of  this  fhell, 
that  is  to  lay,  the  parts  near  its  fuminit,  have 
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a  blackifh  colour,  which  they  have  taken 
from  the  black  mud  in  which  the  lavignons 
chiefly  live  ;  they  keep  themfelves  buried  in 
this  mud  fometimes  more  than  five  or  fix 
inches  deep.  On  whatever  fide  you  place 
the  lavignon,  provided  you  do  not  let  it  reft 
diredtly  on  the  fummit  of  its  fhell,  it  will  ea- 
fily  force  its  way  under  the  mud  :  this  it  ef¬ 
fects  by  putting  forth  a  part  which  refe nib¬ 
bles  a  leg  ;  it  hath  a  power  of  lengthening 
out  this  part,  and  making  it  pointed,  in  order 
to  open  its  way  the  better  through  the  mud. 

The  manner  it  rifeth  back  out  of  the  mud 
cannot  be  diicerned,  but  it  is  probably  ef¬ 
fected  by  a  contrary  ufe  of  the  fame  part  ;  I 
mean,  that  it  puts  out  from  the  edges  of  the 
fhell  the  extremity  of  this  part,  bends  it  back 
and  flattens  it  as  much  as  it  can,  in  order  to 
fweep  away  the  mud  that  is  above.  What 
facilitates  its  motion  both  downwards  and  up¬ 
wards  is,  that  its  fhell  is  made  fomewhat  like 
a  wedge.  The  lavignon  can  glide  likewife 
upon  the  mud,  by  pufhing  out  its  leg  againft 
the  mud,  and  forcing  the  fhell  forwards,  as 
a  man  in  a  boat  pufhes  himfelf  on  with  a 
pole.  Mr.  De  Reaumur  obferves  however, 
that  it  cannot  fink  under  the  mud  further 
than  the  length  of  the  two  horns  or  tubes,  Vid.  plate 
that  it  can  put  out  of  its  fhell,  will  permit. 

With  thefe  horns  it  takes  in  and  throws  back 
water,  which  muft  therefore  always  have  a 
communication  with  the  water  that  is  above  : 

it 
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it  is  from  thence  that  there  are  in  the  mild, 
which  covers  the  lavignon,  one  or  two  little 
holes  of  the  diameter  of  his  horns,  which 
ferve  to  difcover  him. 

The  length  of  thefe  horns,  in  other  (hell 
fifh  which  have  them,  determines  likewife 
the  depth  they  link  to  in  the  mud. 

Of  the  The  (tar  fifh,  although  it  hath  304  legs 
ViJhphie erich  °f  the  five  radii  that  compofe  it, 
2d.  which  have  occaficfned  the  name  of  ftar  to  be 
given  it,  gains  no  fwiftnefs  from  them  ;  its 
i  Ç20  legs  give  it  no  advantage  over  the  muf- 
clc  that  hath  but  one.  What  an  amazing 
variety  in  the  works  of  nature  !  To  fpeak 
properly  thefe  legs  are  but  a  kind  of  horns, 
like  the  horns  of  our  garden  fnails,  which  it 
lengthens  and  contracts  at  pleafure.  By  ex¬ 
tending  a  part  only  of  tkofe  of  each  radius, 
and  fattening  them  fuccelTively  on  fome  folid 
body,  they  draw  themfclves  along.  In  order 
to  convey  an  idea  of  the  manner  in  which 
they  extend  their  legs,  it  is  neceflary  to  lay 
open  the  internal  parts  of  one  of  the  radii. 
On  cutting  the  hard  (kin  of  the  upper  furface, 
or  the  furface  oppofitc  to  that  where  the  legs 
are  fituated,  the  internal  part  of  the  ftar-fifh 
appears  divided  by  a  kind  of  cartilaginous 
body  :  this  body  feems  compofed  of  a  great 
number  of  vertebrae^  difpofed  in  fuch  man¬ 
ner  that  you  find  a  groove  in  the  middle, 
which  they  form  by  their  affemblage  :  on 
each  fide  of  this  groove  you  fee  two  rows  of 
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elliptical  fpheroids  or  oval  bladders,  ex¬ 
tremely  tranfparent,  fomewhat  more  than  a 
line  long,  but  lefs  in  bignefs.  They  look 
like  firings  of  pearls.  Thefe  little  bladders 
are  formed  of  a  thin  membrane,  but  very 
ftrong,  and  the  in  fide  is  full  of  a  water. 
It  is  not  difficult  to  dilcover  that  thefe  blad¬ 
ders  are  fubfervient  to  the  extenfion  of  the 
legs  ;  one  begins  to  fufpeét  it  as  foon  as  one 
obferves  that  the  number  of  bladders  is  equal 
to  that  of  the  legs,  and  that  each  bladder 
corresponds  to  a  leg  :  but  the  whole  inge¬ 
nious  mechanifm  dilplays  itfelf  by  preffing 
with  a  finger  fome  of  thefe  bladders  ;  you 
then  fee  them  empty  themfelves,  and  at  the 
fame  time  perceive  the  correfponding  legs  to 
fwell.  Laftly,  after  having  ceafed  to  prefs 
them,  you  fee  them  Jill  again ,  whilft  the 
legs  Jubfide  and  Jhorten .  It  is  evident  that  the 
ftar-fifh  need  only  to  prefs  the  bladders,  in 
order  to  make  the  legs  fwell,  in  the  fame 
manner  as  they  are  preffed  by  the  finger  ; 
and  it  is  eafy  to  imagine  a  thoufand  ways  by 
which  they  may  effeét  this.  The  bladders 
being  preffed  discharge  their  water  into  the 
legs,  which  fwell  and  extend  themfelves  im¬ 
mediately  ;  but  as  foon  as  the  ftar-fifh  ceafes 
to  comprefs  the  bladders,  the  natural  refili- 
tion  of  the  parts  caufes  the  legs  to  fink, 
fhortens  them,  and  drives  back  the  water 
into  the  bladders,  from  whence  it  was  de¬ 
rived,  2 
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A  vifcous  matter  ferves  to  faften  the  ftar- 
fifli  when  they  have  a  mind  to  fix  them- 
felves.  This  vifcous  matter  is  conveyed  to 
the  extremities  of  thofe  numerous  legs  ;  and 
when  a  leg  is  glued  againft  a  ftone,  it  is  ea- 
lier  to  break  it  than  to  detach  it  from  thence. 

Vid.  plate  M.  De  Reaumur  hath  obferved  a  fpecies 
ftar-fifh  which  hath  five  radii  like  that 
we  have  been  fpeaking  of,  but  which  hath 
no  legs  to  thefe  radii,  and  which  differs  be- 
fides  from  the  other  in  this ,  that  the  radii 
have  the  fhape  of  the  tails  of  lizards.  1  he 
five  radii  are  thcmfelves  the  legs  ;  the  animal 
faftens  two  of  them  on  the  place  whither 
it  would  advance,  in  the  form  of  hocks,  and 
drags  itfelf  along  on  thofe  two,  whilft  the 
radius,  that  is  oppofite  to  them,  bends  itfelf 
in  a  contrary  direction,  and,  thrufting  againft 
the  fand,  'pufhes  forward  the  body  of  the 
ftar  towards  the  fame  place.  There  are  two 
others  that  continue  unadtive,  but  they  would 
no  longer  be  fo  if  the  animal  wanted  to  turn 
to  the  right  or  left  ;  and  we  fee  how  by  this 
means  it  can  move  on  all  fides  with  equal 
eafe,  never  employing  more  than  three  legs 
or  radii  at  a  time.  Perhaps  likewife  nature 
hath  given  it  five  legs,  becaufe,  according  to 
Mr.  Reaumur’s  obfervation,  they  are  cafily 
broken,  and  it  is  proper  the  animal  fhould 
have  a  referve. 

Mr.  De  Reaumur  hath  fince  dif covered  that 
the  Jiar-jiJh ,  like  the  polypus , 
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Per  damna>  per  cœdes ,  ab  ipfo 
Ducit  opes  animumq-,  ferro. 

Vid.  Mr.  Reaumur’s  preface  to  his  fixth 
vol.  of  the  hiftory  of  infedts,  pag.  61. 

The  fea-urchin,  or  hed^e-hog,  takes  its  or  the 
name  from  the  thorns  or  prickles  with  which 
it  is  covered.  r  There  are  feveral  different 
fpecies  of  this  fifh. 

Naturalifts  have  with  reafon  believed  that 
the  fea-urchins  make  ufe  of  their  prickles  as 
leg's.  I  have  feen  them  walk  with  thefe  Vl’d-  pkte 
prickles  in  circumftances  where  it  was  not 2  9  ^ * 5* 
poffible  for  me  to  be  miftaken.  Not  only- 
have  I  feen  them  move  themfclves  by  their 
means,  when  I  have  put  them  in  veffels 
where  fea  water  covered  them  a  little,  and 
by  confequence  where  it  was  eafy  to  obferve 
them  ;  but  having  put  the  fame  animals  even 
upon  my  hand,  I  have  feen  them  execute 
their  progrefiive  motion  with  their  prickles 
alone.  This  faft  is  therefore  certain,  howe¬ 
ver  contrary  it  may  be  to  the  obfervations  of 
Mr.  Gandolphe.  Befides  thefe  prickles, 
which  are  truly  legs,  they  have  like  wife 
what  refembles  the  horns  of  fnails  ;  fo  that 
we  final!  give  them  the  name  of  horns.  Their 
ufe  is  far  different  from  that  which  Mr.  Gan¬ 
dolphe  hath  attributed  to  them  ;  inftead  of 
ferving  for  the  motion  of  fea-urchins,  they 
ferve  to  fatten  them.  The  fea-urchin  em¬ 
ploys  them  likewife,  whilft  he  is  in  motion. 
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in  order  to  difcover  or  feel  the  ground  about 
him,  as  fnails  make  ufe  of  theirs,  or  as  a 
*  blind  man  feels  with  a  flick  the  bodies  that 
are  in  his  way. 

For  this  reafon  the  fea-urchin  lengthens 
out,  and  fhortens,  alternately  thele  horns  du¬ 
ring  his  march  ;  but  the  number  of  them  is 
much  greater  than  Mr.  Gandolphe  imagined. 
The  urchin  hath  them  not  only  about  the 
:  mouth,  as  Mr.  Gandolphe  obferved,  but 
amidft  all  the  prickles,  particularly  on  the 
upper  furface  of  his  body. 

The  provifion,  with  which  fo  little  an  ani¬ 
mal  is  furnifhed,  is  fomething  marvellous  : 
It  hath  1300  horns,  which  ferve  for  keep¬ 
ing  it  at  reft  ;  and  this  is  done  by  applying 
their  extremities  to  fome  body,  and  gluing 
them  to  it,  as  we  mentioned  of  the  ftar-fifli, 
fo  ftrongly,  that  if  you  would  employ  a  force 
fufficient  to  unfaften  them,  you  would  rarely 
effedt  it  without  breaking  a  part  of  thofe  that 
held  the  animal  ;  and  it  hath  more  than 
?.  100  prickles,  which  it  may  make  ufe  of  for 
moving.  Thofe  which  it  makes  ufe  of  the 
moft  commonly  are  about  its  mouth  ;  as  they 
can  incline  equally  on  all  fides,  it  can  like- 
wife  advance  every  way  with  equal  eafe. 
The  prickles  which  are  the  neareft,  and 
thofe  which  are  the  mcft  remote  from  the 
place  whither  it  is  determined  to  move,  are 
fubfervient  to  it  at  the  lame  time  5  it  draws 
itfelf  on  with  the  firft,  and  pulhes  itfelf  for¬ 
wards 
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wards  with  the  latter.  How  many  muicles 
are  requifite  to  put  in  motion,  on  all  tides 
and  feparately,  2100  legs  and  1300  horns  ! 

All  the  forts  of  urticæ  have  been  diftribut- Of  the 
ed  into  two  kinds  bv  Ariftotle  in  his  hiftorv  urt,cæ 

C  •  1  VL  i  *  r  i  •  i  J  maims,  of 

or  animals,  ho.  5,  chap.  10.  or  which  one  fea nettles, 
comprehends  thofe  that  remain  their  whole 
life  fixed  in  the  fame  place  like  plants  3  and 
the  other,  on  the  contrary,  contains  all  the 
forts  of  urticæ  that  change  their  place,  and 
love  the  fhores  and  level  places. 

My  own  oblervations  give  me  reafon  to 
doubt  of  the  exadhiefs  of  this  diftribution 
by  Ariftotle,  fince  I  have  not  been  able  to 
find  any  fort  of  urticæ,  even  among  thofe 
that  keep  in  the  holes  of  ftones,  but  what 
were  capable  of  fome  progreffive  motion. 

Indeed  the  greateft  part  of  thofe  we  find 
faftened  upon  ftones  move  themfelves  fo 
flowly,  that,  refpedling  appearances ,  there  is 
great  reafon  for  thinking  them  unmoveable  3 
and  I  fhould  have  taken  them  undoubtedly 
as  fuch ,  if  I  had  examined  them  only  on  the 
fea-fhore,  their  progreffive  motion  being  as 
flow  as  that  of  the  hand  of  a  clock,  for  they 
fcarce  move  an  inch  or  two  in  an  hour. 

I  know  not  whether  there  is  any  better 
foundation  for  giving  them  the  name  of  ur¬ 
ticæ,  or  nettles,  becaufe  it  is  pretended  that 
they  caufe,  like  that  plant,  a  burning  itch¬ 
ing  in  the  parts  that  have  touched  them  3 
for  all  the  forts  of  urticæ,  which  come  upon 
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the  coafts  of  Poidtou  and  Aunis,  produce  not 
any  fuch  effedt. 

Pliny,  although  he  allows  them  the  fenfe 
of  feeling  equidcm  &  his  incffe  fenfum  arbi- 
tror ,  yet  he  cannot  prevail  with  himfelf  to 
rank  them  amongft  animals,  but  makes 
them,  after  Ariftotle,  of  a  middle  nature 
between  plants  and  animals,  quœ  neque  ani- 
malhtm ,  ne  que  fruticum ,  fed  tertiam  quam- 
dam  ex  ut  roque  naturam  habent  ;  he  doth  not 
however  efpoufe  the  reafons  aligned  by  Ari- 
liotle  ;  for  one  of  the  greateft  refemblances, 
that  Ariftotle  found  between  the  urticæ  ma¬ 
rina?  and  plants,  was  that  the  urticæ  did  not 
appear  to  him  to  have  any  paflage  for  the 
difcharge  of  excrements,  whereas  Pliny  fays 
that  they  difcharge  their  excrement  by  a  fine 
tube,  excrement  a  per  fumma  tenui  fiflula  reddi. 
This  tube  may  well  be  fuppofed  to  be  one 
of  the  horns  of  the  urtica  ;  but  what  thefe 
horns  throw  forth  hath  not  at  all  the  ap¬ 
pearance  of  excrement,  fince  it  is  a  very  clear 
water. 

Be  that  as  it  will  ;  if  we  keep  to  common 
notions,  we  muft  confider  the  urticæ  marinæ 
as  real  animals  ;  for  how  can  we  refufe  the 
name  of  animals  to  bodies  fo  well  organifed, 
that  give  not  only  marks  of  fenfation  when 
they  are  touched,  but  which  catch  fifti,  and 
'particularly  fhell-fifh,  and  eat  them  :  laftly, 
which  have  a  progreflive  motion,  as  Ariftole 
and  Pliny-have  acknowledged  with  regard  to 
feveral  forts  ? 
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The  urticæ  take  fuccefiively  fo  many,  and 
fuch  different  figures,  that  it  is  fcarce  pofiiblc 
to  defcribe  them  under  any  determinate  fi¬ 
gure  ;  it  may  be  faid  in  general,  however, 
that  the  external  figure  of  the  body  of  the 
urtica  approaches  pretty  near  to  that  of  a 
truncated  cone,  the  bafis  of  which  is  applied 
to  ftones,  to  which  we  find  it  always  adhe¬ 
rent  ;  but  the  bafis  of  this  cone,  which  ap¬ 
pears  often  circular,  is  fometimes  elliptical, 
fometimes  of  an  irregular  figure  ;  fometimes 
the  cone  is  perpendicular  to  its  bafis,  fome¬ 
times  oblique  ;  its  height  varies  in  propor¬ 
tion  as  the  bafis  is  enlarged  or  diminifhed  ;  I 
mean,  that  when  the  bafis  becomes  greater, 
the  height  becomes  lefs,  and  that  it  is  more 
lofty  as  the  bafis  is  more  confined. 

The  upper  furface  of  the  urtica,  or  that 
which  is  oppofite  to  the  bafis,  is  not  fo  flat  as 
fhouldbe  in  a  truncated  cone,  it  is  commonly 
convex.  In  the  middle  of  this  furface  is  an 
opening  fometimes  bigger  and  fometimes 
fmaller,  according  as  it  pleafes  the  urtica  to 
increafe  or  diminifh  it. 

In  order  to  form  in  the  imagination  a  pret¬ 
ty  exafl:  idea  of  the  urtica,  you  may  confider 
it  under  the  fhape  of  one  of  thofe  purfes 
wherein  counters  for  cards  are  kept,  with 
this  difference  however,  that  its  opening, 
which  refembles  that  of  the  purfe,  clofes  it- 
felf  without  the  reft  of  the  outfiie  covering 
of  the  urtica  being  puckered  from  top  to 
Vol.  I.  G  bottom 
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bottom,  as  thole  purfcs  are  to  which  we  have 
compared  it. 

When  the  urtica  enlarges  greatly  this  open¬ 
ing,  almoft  all  its  horns  appear  ;  they  are  in 
figure  like  the  horns  of  fnails,  but  their  func¬ 
tion  refembles  more  perhaps  thofe  we  have 
mentioned  of  certain  mell-fifh,  fince  it  often 
happens  that  the  urtica  throws  out  very  fine 
fpouts  of  water  at  their  extremities,  when 
you  touch  it. 

If  the  urtica,  not  content  with  enlarging 
greatly  its  opening,  turns  back  likewife  the 
circumference  of  this  purfe,  in  the  manner 
one  turns  back  a  flocking,  fo  as  to  expofe  ex¬ 
ternally  a  part  of  its  internal  furface,  you  then 
fee  all  its  horns  difplayed  ;  which  makes  a 
very  fingular  appearance,  and  doth  not  ill 
reprefent  a  flower  in  bloflfom. 

The  variety  in  the  colour  of  urticæ  of  dif¬ 
ferent  fpecies,  or  of  the  fame  fpecies,  equals 
almoft  the  variety  of  the  figures,  that  the  ur¬ 
tica  afl limes  fucceffively  \  fome  are  greenifh, 
ethers  whitifh,  others  of  a  rofe  colour,  and 
fbme  others  of  different  forts  of  brown.  In 
fome  urticæ  thefe  colours  appear  throughout 
the  whole  furface,  in  others  they  are  inter¬ 
mixed  with  ftreaks,  or  fpots  $  fometimes 
thefe  fpots  are  diftributed  regularly,  fome- 
times  irregularly,  but  always  in  a  very  agree¬ 
able  manner. 

Vid.  pla^e  Some  urticæ  have  a  fiefh  harder  than  that 
3d, fig.  ill.  0f  Qtfiers;  but  the  molt  conliderable  differ¬ 
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rence  is  that  the  external  furface  of  the  flelh 
in  fome  is  fhagreened  ;  it  is  fcarce  neceffary 
to  mention  that  the  external  flefh  is  not  co¬ 
vered  by  a  fhell,  or  by  any  fubftance  like  it. 

The  purfe  is  the  cover  or  cafe,  in  which 
all  the  parts  of  the  urtica  are  contained  ;  but 
in  fuch  manner  that  they  never  fill  intirely 
the  cafe,  unlefs  the  urtica  hath  clofed  its 
opening.  All  this  purfe,  that  contains  the 
urtica,  is  a  part  truly  mufcular,  confiding  of 
ftraight  and  circular  mulcles,  to  which  I  fhall 
give  the  name  of  tubes  ;  becaufe  you  often 
find  them  filled  with  a  watery  liquor,  that 
runs  out  upon  piercing  a  tube.  Indeed  theie 
tubes  are  not  vifible,  but  when  they  aie  dif- 
tended  by  water  ;  and  it  depends  on  the  ur¬ 
tica,  to  make  which  it  will  of  thefe  tubes 
perceivable,  by  fwelling  the  one  or  the  other 
throughout  their  whole  extent,  or  in  a  part 
only,  °as  itfelf  pleafes  :  their  whole  progrei- 
five  motion  confifts  in  general  in  this ,  tnat 
all  the  mufcles  both  the  circular  and  the 
ftraight,  that  are  of  that  fide  to  which  the 
animal  would  move,  fwell,  and  extend  inem- 
felves,  and  by  confequence  occupy  a  little  part 
of  fome  new  place,  whilft  the  mufcles  of  the 
oppofite  fide  continue  flaccid,  and  are  drawn 
on'by  that  part  which  advances  3  this  motion 
however  is  as  flow,  and  as  littic  perceivable 

as  the  hand  of  a  clock.  . 

It  is  by  means  of  the  fwelling,  and  fubno- 

inp*  of  thefe  mulcles,  both  ftraight  and  eh- 
°  G  2  cuiar. 
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cular,  that  the  urticæ  change  their  external 
figure  in  fo  many  ways. 

I  have  feen  Jeune  urticæ  make  ufe  of  their 
horns  for  moving  themfelves ,  thefe  urticæ 
were  of  thofe  forts  that  live  in  the  holes  of 
flones;  but  when  they  trailed  themfelves  by 
means  of  their  horns,  their  pofition  was  in¬ 
verted  ;  that  is  to  fay,  their  bails  was  upper- 
moil,  and  their  horns  downwards.  Thefe 
forts  of  urticæ  have  their  horns  extremely 
gluifh,  and  even  rough  to  the  touch,  fo  that 
they  can  eafily  draw  themfelves  on  by  their 
means. 

It  is  very  furprifing  that  an  animal  fo  foft 
in  its  texture  as  this  is,  that  hath  no  foot,  or 
any  thing  equivalent  to  it,  can  devour  ani¬ 
mals  fo  well  defended  by  their  fhells,  as  muf- 
cles  and  other  bivalvular  fhell-fifh  are.  It  is 
certain  however,  that  the  urticæ  feed  on  the 
flefh  of  thefe  animals  ;  but  it  is  not  eafy  to 
difcover  by  what  artifice  they  draw  them 
out  from  their  fhells  ;  all  that  can  be  difcern- 
ed  is,  that  they  introduce  thofe  fhell-fifh 
quite  intire  through  their  mouth,  or  rather 
opening. 

After  having  thus  introduced  the  fhell- 
fifh  intire  into  their  body  through  this  open¬ 
ing,  they  contract  it  in  fuch  manner  that 
there  is  no  external  appearance  of  fo  large  a 
body  being  contained  within  their  cwn  :  it  is 
then  that .  they  fuck  thofe  fhell-fifh  at  their 
eafe  j  but  the  manner  of  their  fucking,  as  it 

is 
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îs  tranfadled  internally,  cannot  hé  discovered* 
after  having  fucked  out  the  fifh,  they  dis¬ 
charge  the  empty  Shells  through  the  fame 
opening  as  they  had  introduced  them. 

For  the  expulfion  of  the  {hells,  the  urtica 
not  only  enlarges  greatly  the  opening,  but 
turns  back  the  edges  of  it,  as  one  turns  back 
a  flocking.  The  fame  turning  of  the  infide 
outwards,  both  of  the  purfe,  or  external  co¬ 
vering,  and  of  the  mouth  of  the  animal, 
Serves  likewife  for  the  delivery  of  their  young, 
for  the  urticæ  are  viviparous  and  bring  forth 
Sometimes  a  dozen  at  a  birth,  but  always  one 
after  another,  although  the  opening  they 
make  is  wide  enough  for  letting  pafs  Several 
at  a  time. 

But  the  moft  remarkable  thing  of  all  in  the 
urticæ  is,  what  Mr.  De  Reaumur  hath  Jince 
mentioned  in  his  hiftory  of  infedts,  that  Seve¬ 
ral  of  thefe  conical  animals  having  been  di¬ 
vided  in  two  by  a  fedtion  along  the  axis,  the 
two  halfs  that  were  feparated  became  by  de¬ 
grees  complete  cones,  and  each  formed  a 
perfedt  urtica.  Vid.  preface  to  the  Sixth  vo¬ 
lume  of  the  hiftory  of  infedts,  pag.  62. 

There  is  another  fort  of  urtica  marina ,  or 
fea  nettle,  that  faftens  itfelf  to  nothing,  and 
from  thence  is  called  the  wandering  urtica  ;  it 
hath  a  vaft  variety  of  names  on  the  different 
coafts  of  the  kingdom  5  I  fhould  be  inclined 
to  call  it  the  fea  gellyy  a  name  that  charadter- 
ife6  very  properly  the  fubftance  of  which  it  is 
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compofed  ;  for  it  diffolves  away  in  the  hand. 
It  could  not  be  ranked  in  the  number  of  ani¬ 
mals,  but  that  one  obferves  in  it  a  motion  of 
fydole  and  diaftole,  the  only  fign  of  life 
which  it  gives. 

We  have  feveral  times  mentioned  that  the 
fhell-fifh  faften  themfelves  to  ftones,  and 
other  bodies,  by  means  of  a  glue.  If  imme¬ 
diately  after  you  have  detached  a  lepas  or 
limpet,  you  apply  a  finger  on  its  bafis,  or  on 
the  part  of  the  (lone  which  it  touched  ;  when 
you  would  draw  away  your  finger  you  find 
it  held  by  a  glue  that  was  imperceptible  to 
your  fight. 

Nov/  it  is  to  be  remarked  that  if  the  water 
hath  ever  fo  little  wetted  the  ftone,  or  the 
bafis  of  the  animal,  the  glue  then  will  have 
no  hold  on  the  finger  that  touches  it  :  like* 
wife  when  in  taking  off  the  lepas  you  have 
made  a  confiderable  wound  at  its  bafis,  the 
glue  is  then  no  longer  fenfible  to  the  touch  ; 
the  wound  lets  out  the  water  which  hinders 
its  effect. 

From  hence  I  think  we  may  conjecture 
the  method  that  nature  hath  taught  this  fliell- 
fifh,  in  order  to  break  the  bonds  which  are 
often  neceffary  for  its  defence  againft  the  agi* 
tation  of  the  waves,  but  which  would  caufe 
it  to  perifh  if  they  withheld  it  at  the  time  it 
ought  to  go  and  feek  its  nourishment. 

To  conceive  the  manner  by  which  it  faf- 
tens  and  unfaftens  itfelf,  you  muft  confider 
•8  *  the 
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the  bafis  of  the  animal  as  full  of  an  infinite 
number  of  little  grains  like  fhagreen,  a  part 
of  thefe  grains  are  little  cells  filled  with  wa¬ 
ter  ;  of  this  there  can  be  no  doubt,  fince  they 
let  the  water  run  out  as  foon  as  they  are 
opened  by  a  wound  at  the  bafis,  how  flight 
foever  the  wound  may  be.  Another  part  of 
thefe  grains  contains  the  glue  we  are  fpeak- 
ing  of,  or  if  you  will  there  may  be  fome 
other  veflels  that  convey  the  glue  throughout 
the  whole  bafis. 

If  the  animal  wants  to  fallen  itfelf,  it 
fqueezes  out  the  glue  from  the  veflels  that 
contained  it,  and  prefles  its  bafis  thus  moif- 
tened  againft  fome  ftone  that  the  fea  hath  left 
bare  during  the  ebb.  If  it  would  quit  the 
fame  ftone,  it  need  only  to  prefs  thofe  cells 
that  contain  the  water;  the  water  runs  out, 
dilutes  the  glue,  and  the  animal  is  at  liberty 
to  go  and  feek  its  food. 

Moreover  the  animal  hath  not  the  liberty 
of  attaching  itfelf  fo  often  as  it  might  be  wil¬ 
ling;  it  hath  not  a  fufiicient  ftock  of  glue 
for  that  purpofe. 

Having  detached  two  or  three  times  fuc- 
ceffively  in  a  fmall  compafs  of  time  feveral 
lepades,  they  could  no  longer  fallen,  or  fas¬ 
tened  themfelves  very  weakly,  their  fource 
being  exhaufted  ;  they  wanted  time  to  repair 
the  wafte  that  had  been  made. 

Borelli  hath  placed  the  lepas  amongft  thofe 
fifti  that  continue  their  whole  life  fixed  to 
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the  fame  fpot  ;  but  Ariftotle  hath  taken  care 
to  remark  that  it  doth  detach  itfelf  from  the 
ftones  in  order  to  feek  its  food.  I  have  ne¬ 
ver  feen  it  on  the  fea  fhore  have  any  other 
motion  than  that  of  lifting  up  its.  fhell,  a  line, 
or  a  line  and  half  from  the  ftone,  to  which 
its  bails  is  applied,  and  making  it  fall  back 
again  with  great  quicknefs  as  foon  as  it  was 
touched. 

But  thofe  which  I  have  kept  alive  at  home 
have  fhewn  me  that  they  have  a  progreffive 
motion,  and  the  manner  in  which  they  exe¬ 
cute  it  5  it  is  by  means  of  a  large  flefhy  part, 
that  is  in  the  center  of  the  fhell,  and  makes 
the  bails  of  the  animal  ;  its  fubftance  is  much 
more  folid  than  that  of  the  other  parts,  and 
its  ilze  is  equal  to  that  of  all  the  other  parts 
taken  together.  And  it  is  a  remark  I  have 
made  on  all  the  (hell-flfh  I  have  hitherto, 
feen,  that  the  part,  which  they  employ  for 
their  progreffive  motions,  hath  almoft  as 
much  fleih  alone  as  all  the  reft  of  the  body  of 
the  animal. 

The  lepas  makes  ufe  of  this  part  to  move 
as  our  land  fnails  employ  a  kind  of  foot  for 
the  fame  ufe  ;  and  indeed  their  flownefs  of 
^notion  is  pretty  much  alike. 

Hijlory  and  Memoirs  i  j\q,  1711,  1712. 

It  is  certain  that  there  is  no  animal  which 
would  more  excite  our  admiration  than  the 
ftieath-fifti,  if  we  could  fee  all  that  Pliny  re- 
8  lates 


PHYSICS. 

lates  of  them.  He  mentions  that  they  are  not 
only  luminous  in  fome  certain  circumftances, 
as  divers  rotten  fifh  and  other  fort  of  flefh 
are  in  the  dark  ;  but  that  the  more  frefh  they 
are,  the  more  light  they  diffufe  5  that  they 
are  full  of  a  water  whofe  nature  it  is  to  be 
luminous  ;  it  fhines  in  the  mouth  of  thofe 
who  eat  them  ;  if  a  drop  of  it  falls  upon  the 
ground,  upon  the  cloaths,  or  upon  the  hands, 
thofe  drops  appear  with  all  the  fplendor  of 
light  ;  in  a  word  the  nature  of  this  liquor  is 
the  fame  as  that  of  luminous  bodies.  Vid. 
Pliny,  lib.  ix.  tap.  61.  In  vain  did  I  feek, 
fays  Mr.  De  Reaumur,  for  .this  property  in 
the  fheath-fifh,  and  was  inclined  to  think  it 
a  mere  fable  of  Pliny’s  ;  but  I  have  fince 
found  that  I  was  only  deceived  by  Rondelet, 
Aldrovande,  Gefner,  Jonflon  5  in  a  word, 
by  all  the  modern  naturalifls  who  have  with¬ 
out  hefitation  taken  the  fifh  mentioned  by 
Pliny,  under  the  names  folen,  aulos,  donax, 
onix,  daftylus,  and  moft  commonly  daélylus, 
for  what  is  called  coutelier  on  the  coaft  of 
Poitou,  and  couteau  on  the  other  coafts  of 
the  kingdom.  It  is  to  the  dactylus  that  Pliny 
attributes  the  property  of  fhining. 

I  have  lately  difeovered  that  we  have  an¬ 
other  fhell  fifh,  which  produces  all  the  phe¬ 
nomena  that  Pliny  hath  related  of  the  da£ty- 
lus.  By  its  name  likewife  it  refembles  more 
the  dadtylus  of  Pliny  than  the  coutelier  or 
fheath  fifh.  It  is  called  dail  on  the  coaft  of 
Poitou.  Not 
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Not  that  I  think  the  modern  naturalifts 
have  been  deceived  in  giving  the  name  of 
coutelier  or  fheath-fifh  to  the  da&ylus  of 
Pliny  ;  for  the  fheath-fifh  refembles  more 
the  dadtylus  of  Pliny  in  its  fhell  than  the 
daih  Perhaps  Pliny  confidered  the  dail  as  a 
fpecies  of  the  fame  genus  as  the  fheath-fifh  > 
and  not  having  feen  the  fail  himfelf,  but 
taken  it  on  report,  hath  attributed  to  one 
fpecies  what  is  peculiar 'to  another . 

Surprifing  However  that  be,  for  there  is  a  real  diffi- 
daH^o0/  cult7  the  cafe,  yet  it  is  certain  the  dails 
dottle-fift.  are  luminous  to  the  degree,  and  in  all  the 
circumftances,  which  we  have  juft  menti¬ 
oned  from  that  author. 

It  is  fcarce  neceffary  to  take  notice,  that  it 
is  not  the  fhell  which  is  luminous,  but  the 
animal,  that  it  covers.  It  is  more  luminous 
in  proportion  as  it  is  frefher,  and  but  newly 
taken  from  the  fea.  In  glow-worms  it  is 
but  a  part  of  the  body  which  fhines,  whereas 
the  dails  fhine  throughout  the  whole.  I  have 
taken  them  entirely  out  of  their  fhells,  and 
carried  them  into  a  dark  room  ;  their  whole 
furface  appeared  luminous,  there  was  not  fo 
much  as  a  dark  fpot,  not  a  point  that  did 
not  fhine  with  a  peculiar  fplendor.  It  is  not 
to  the  external  fkins  alone  that  this  property 
is  attached,  it  is  common  to  all  their  flefh, 
to  all  that  compofes  their  body.  If  you  tear 
them,  cut  them,  the  furfaces  which  are 
formed  by  thofe  divifions  are  luminous,  as 
,  •  :  the 
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the  others  were  ;  in  a  word,  their  whole  fub- 
ftance  is  luminous  in  the  fame  manner  as  are 
the  fragments  of  a  coal  that  is  thoroughly 
lighted,  or  as  the  urinary  phofphorus  is  in 
every  part.  Our  dails  are  true  natural  phof- 
phori,  which  like  the  artificial  phofphorus 
make  all  the  bodies  againft  which  they  are 
rubbed  become  flaming  ;  the  fingers  can 
fcarce  touch  them  without  being  luminous  ; 
and,  as  Pliny  fays,  they  will  fhine  in  the 
mouth  of  thofe  who  eat  them,  and  make  the 
tongue,  the  teeth,  and  all  parts  of  the  mouth 
to  which  they  have  been  applied,  become 
luminous.  This  fhell-fifh  newly  caught 
hath,  like  oyfters  and  mufcles,  a  great  deal 
of  water  ;  if  you  handle  it  a  little,  drops  fall 
from  it,  and  thofe  drops  themfelves  are  lu¬ 
minous,  as  Pliny  exadlly  relates. 

The  light  that  thefe  fiflh  give  to  bodies, 
againft  which  they  have  been  rubbed,  is  - 
not  of  long  duration  ;  it  ceafes  as  foon  as 
what  they  have  left  on  thofe  bodies  is  be¬ 
come  dry.  When  I  have  negle&ed  to  wafli 
my  fingers  immediately,  I  have  feen  the 
luminous  quality  which  they  had  acquired 
grow  weaker  by  degrees,  and  at  length  en¬ 
tirely  difappear.  But  when  1  wetted  my 
fingers  afterwards  in  order  to  wafh  them,  I 
perceived  them  ,almoft  as  luminous  as  they 
had  been  before.  This  gave  me  an  inclina¬ 
tion  to  try  if  one  might  not  make  of  this  fifti 
a  durable  phofphorus,  a  phofphorus  that  one 

might 
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might  preferve  as  long  as  one  would.  I 
caufed  therefore  fome  to  be  dried,  which  in 
drying  have,  as  I  expedted,  loft  their  pro¬ 
perty  of  flhining.  At  the  end  of  four  or  five 
days,  when  the  flefti  has  been  well  dried,  I 
have  moiftened  them  either  with  common 
water,  or  with  water  in  which  fea  fait  has 
been  difiolved.  Then  they  began  afrefh  to 
fhine,  as  I  had  expedted  ;  but  that  fplendor 
being  much  fainter  than  the  firft,  I  conclu¬ 
ded  that  thefe  fifh  would  not  become  again  a 
very  fplendid  phofphorus.  I  have  endea¬ 
voured  to  preferve  them  by  other  ways, 
which  have  not  fucceeded  better.  I  have 
put  one  of  thefe  fifh  in  brandy,  it  loft  almoffc 
immediately  its  whole  property  of  fhining. 

It  was  towards  the  end  of  autumn  that  I 
made  thefe  experiments  ;  then  and  at  any 
time  when  the  weather  is  not  too  hot,  yon 
may  keep  thefe  animals  fhining  for  feverat 
days  ;  but  in  proportion  as  they  grow  ftalc, 
they  become  lefs  fhining  ;  and  when  cor¬ 
rupted  to  a  certain  degree  they  are  no  longer 
fo  at  all.  Perhaps  likewife  fome  of  thefe 
fhell-fifh  that  are  extremely  corrupted  may 
hinder  thofe  that  are  quite  frefli  from  fhin¬ 
ing;  an  experiment  gave  me  reafon  to  think 
fo.  I  ordered  the  fifhermen  to  get  fome  dails 
whilft  I  was  prefent,  which,  on  examining 
them  in  the  dark,  gave  no  luftre.  It  is  to 
te  obferved  that  thefe  fifh  live  in  the  midft 
of  a  foft  ftone,  which  furrounds  them  on 
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all  fides  ;  that  they  are  there  in  a  kind  of 
prifon,  from  whence  they  never  come  out 
their  whole  life  long  ;  in  order  to  get  them 
you  break  the  hone.  Now  amongft  thofe 
dails,  of  which  I  was  fpeaking,  and  that 
frejh  gave  no  luflre,  they  had  put  fome 
which  had  died  in  their  holes,  and  were  be¬ 
come  exceffively  ftinking.  Perhaps  the  im- 
preffion  that  thefe  made  on  the  others  extin- 
guifhed,  if  I  may  be  allowed  the  expreffion, 
their  whole  light.  I  could  not  afcertairi  the 
fadt,  becaufe  I  could  get  no  more  of  the  fifh 
at  that  time.  Perhaps  likewife  there  are 
fome  feafons  when  thefe  animals  will  appear 
more  luminous  than  at  others.  The  fermen¬ 
tation  that  there  is  in  animal  machines  is  not5 
always  the  fame,  and  one  particular  fort  of 
fermentation  may  give  to  fome  kinds  of  flefh 
the  difpohtion  neceffary  to  become  luminous. 
The  feafon  when  the  animals  couple  is  a  time 
when  there  is  a  particular  fort  of  fermenta¬ 
tion.  Jt  is  probable  that  the  light,  which 
glow-worms  diffufe,  owes  a  part  of  its  viva¬ 
city  to  this  fermentation. 

Other  infedts  likewife  fhine  at  particular 
times.  I  have  met  with  millepedes  that  were 
very  lively  and  of  a  common  fort,  which 
gliftened  at  leaf:  as  rnuch  as  glowr- worms  ; 
and  I  have  often  met  with  other  millepedes, 
which  have  appeared  to  me  of  the  fame 
fpecies,  that  were  by  no  means  luminous. 
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There  may  therefore  be  feafons  when  our 
dails  would  not  fhine,  but  I  am  not  fure  there 
are  fuch  feafons  ;  and  although  I  have  iound 
fome  that  were  not  fhining,  though  frefh, 
yet  the  exceftively  corrupted  dails,  with  which 
they  were  mixed,  might  have  contributed  to 
this  phenomenon,  might  have  made  them  lofe 
immediately  the  property  of  diffusing  light, 
in  like  manner  as  I  mentioned  before  that 
brandy  occafioned  one  to  lofe  it. 

The  dail  was  the  only  fhell-fifh  on  the 
coaft  of  Poitou  in  which  I  found  the  pro¬ 
perty  of  fhining.  Before  I  conclude  this  ar¬ 
ticle,  I  {hall  juft  mention  that  the  dails  are 
of  the  genus  named  pholas  by  the  ancients; 
we  have  two  fpecies  of  them  very  common 
on  the  coaft s  of  Poitou  and  Aunis.  Their 
figure  is  pretty  much  like  a  truncated  cone. 

There  is  not  probably  in  nature  a  progref- 
five  motion  more  flow  than  that  of  the  dail  ; 
immured  as  he  is  within  his  hole,  he  ad¬ 
vances  only  by  approaching  towards  the  cen¬ 
tre  of  the  earth  ;  the  progrefs  of  this  motion 
is  proportioned  to  that  of  the  growth  of  the 
animal  ;  as  he  increafes  in  extent,  he  fcoops 
deeper  his  hole,  and  by  that  means  defeends 
lower.  He  is  commonly  found  at  a  depth 
double  at  leaft  to  the  length  of  his  (hell. 
The  part  he  makes  ufe  of  for  fcooping  this 
hole^  is  a  flelhy  part  in  fhape  of  a  lozenge, 
fituated  near  the  ;  iferior  edge  of  the  (hell. 
Although  it  is  of  a  loft  fubftance,  there  is  no 
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wonder  that  it  fhould  be  able  to  pierce  an 
hole  deep  enough  in  an  hard  body,  as  it  em¬ 
ploys  on  it  a  great  deal  of  time.  I  have  feen 
thefe  daiis  employ  this  part  for  the  ufe  that 
I  attribute  to  it,  after  having  drawn  them  out 
of  their  holes,  and  placed  them  on  a  clay  as 
foft  as  mud  •>  they  fcooped  themfelves  an 
hole,  and  in  a  few  hours  made  it  as  deep  as 
that  on  which  they  are  labouring  for  feveral 
years  ;  indeed  they  found  here  much  lets  re¬ 
finance,  and  the  need  they  had  of  conceal¬ 
ing  themfelves  made  them  probably  accele¬ 
rate  their  work. 

The  young  daiis  are  found  in  clay,  and 
the  old  ones  in  ftone;  from  the  fhape  of  the 
holes  correfponding  to  the  figure  of  the  fhell, 
much  narrower  at  the  top  than  at  the  infe¬ 
rior  extremity,  it  is  certain  that  the  old  ones 
are  in  the  lame  holes  as  when  they  were 
young  ;  for  fhould  it  be  fuppofed  that  they 
quitted  their  firfi;  holes.,  and  had  an  artifice 
of  enlarging  them  at  the  top  when  they  had 
a  mind  to  quit  them,  it  would  be  fufficient, 
in  order  to  fhew  the  falfhood  of  fuch  a  fup- 
pofition,  to  take  notice  that  all  the  empty 
holes  which  are  found  are  conical,  like  thofe 
that  are  inhabited  ;  whereas  if  the  daiis  had 
quitted  them  the  empty  holes  would  be  cy¬ 
lindrical.  ‘ 

The  confequence  to  be  drawn  from  the 
preceding  fadts  is  extremely  clear,  that  the 
ftone  hath  been  formed  fince  the  daiis  pene¬ 
trated. 


96 


Remark 
on  the 
glow¬ 
worm. 

% 


PHYSICS. 

trated.  Indeed  there  is  no  room  to  doubt 
but  the  fea  water  is  proper  for  petrifying  5 
pieces  of  wood,  that  one  frequently  meets 
with  upon  our  coaft  more  than  half  petri¬ 
fied,  are  an  inconteflable  proof  of  it.  It  is 
highly  probable  that  the  dails  live  a  long 
time  ;  for  the  change  of  clay  into  ftone, 
which  is  effected  during  the  life  of  a  dail, 
can  proceed  but  üowly  and  by  imperceptible 
degrees. 

The  dail  hath  likewife  two  tubes  which 
it  puts  forth  at  the  entrance  of  the  hole. 
The  ufe  ®f  them  is  the  fame  as  that  of  the 
tubes  of  the  lavignon  and  other  fhell  fifh  5 
they  employ  them  alternately  in  fucking  in 
and  rejecting  water.  When  you  touch  their 
hole,  they  draw  them  back  quick  into  their 
(hell,  and,  fquirting  out  the  water  they  con*- 
tained,  make  feveral  little  fpouts. 

Memoirs  1712,  pag.  119  to  133;  Memoirs 
172 3,  pcig .  200. 

Having  mentioned  glow-worms  in  the  pre¬ 
ceding  article  in  fpeaking  of  the  luftre  of  the 
dail,  I  muft  obferve  that  it  is  feldom  but  in 
the  warm  feafons  that  they  fhine  in  this  coun¬ 
try,  and  that  thofe  who  do  fliine  are  all  fe¬ 
males.  It  is  well  known  that  they  are  in¬ 
fects  without  wings  ;  but  thofe,  who  have 
read  the  authors  that  treat  of  infeéts,  know, 
likewife  that  the  male  of  this  infeét  hath 
wings  j  the  figure  of  the  male  is  well  repre- 
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fented  in  Moufet’s  theatre  of  infedts  :  he  flies 
by  night,  and  the  female  glow-worm  throws 
out  a  light,  like  Hero  for  Leander,  to  diredt 
him  which  way  to  fteer  his  courfe. 

I  knew  not  the  male  of  the  glow-worms 
but  by  books,  it  had  never  yet  happened  to 
me  to  find  any  ;  when  a  female  glow-worm 
luckily  gave  occafion  fome  years  ago  to  my 
difeovering  one.  I  was  holding  in  the  night¬ 
time  a  glow-worm  in  my  hand,  and  observ¬ 
ing  the  vivacity  of  its  light,  when  another 
infedt  came  and  placed  itfelf  on  my  hand  ; 
it  conforted  immediately  with  the  glow¬ 
worm,  and  continued  a  good  while  in  copu¬ 
lation.  Since  that  it  hath  happened  to  me 
feveral  times  to  take  other  male  glow-worms 
by  holding  females  in  my  hand.  Moreover 
there  are  feafons  when  the  female  glow¬ 
worms  do  not  fhine  fcarce  at  all,  and  per¬ 
haps  thofe  feafons  are  when  they  have  no 
amorous  difpofition. 

Memoirs  1723,  fag.  203. 

We  have  been  diverted  from  the  confide-  of  the  ra- 
ration  of  the  razor  or  cutler- fifh,  and  fhall  ^°r£uUer, 
now  return  to  obferve  that  this  animal  which  ^ 
inhabits  a  cylindrical  fhell,  refembling  a 
round  fheath  of  a  knife,  keeps  itfelf  always 
perpendicularly  funk  in  the  fand,  but  in  fuch 
manner  that  its  head  is  always  uppermoft  : 
its  head  is  diftinguifhable,  not  by  its  figure, 
but  by  two  tubes,  which  receive  and  rejedt 
‘  Vol.  I.  H  water 
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water  neceflary  for  its  refpiration.  The 
lower  part  of  the  fheath-fifh  is  that  which 
ferves  for  its  progreffive  or  perpendicular  mo¬ 
tion  ;  this  motion  is  confined  to  a  foot  and 
half,  or  two  feet  of  vertical  height,  and  is 
effected  by  means  of  a  kind  of  leg  that  it 
emits  from  its  (hell.  Having  a  power  of 
varying  the  fhape  of  the  extremity  of  this 
leg,  fo  as  to  make  it  fomewhat  pointed ,  in 
order  to  penetrate  through  the  fand,  or  to 
fwell  it  into  the  figure  of  a  bowl,  in  order  to 
increafe  the  furface,  and  confequently  the 
refinance  from  the  fand,  it  can  link  down 
or  raife  itfelf  up,  to  fuch  an  height,  how¬ 
ever,  that  the  inferior  part  of  the  fliell  is  al¬ 
ways  under  fand. 

It  is  eafy  to  make  the  fheath-fiih  perform 
theie  two  motions  ;  when  the  tide  being  out 
hath  left  bare  the  hole  where  he  lodges,  you 
need  only  throw  into  it  a  little  fait,  and  the 
lheath-fim  immediately  rifes  half  out  ;  it  is 
eaiÿ  then  to  take  him  ;  but  if  you  would  fee 
him  fink  back  into  his  hole,  you  need  but. 
touch  him  ;  after  that  if  you  throw  in  ever 
fo  much  fait  he  rifes  up  no  more,  but  is  fen- 
fible  of  the  fnare  that  is  laid  for  him. 

Mr.  De  Reaumur  thinks  that  it  is  through 
an  averfion  to  the  fait  thrown  in,  and  in  or¬ 
der  to 1  fhake  it  off  and  rid  hirnfelf  from  it, 
that  he  rifes  out  of  his  hole  ;  for  if  you  put 
fait  upon  thofe  tubes  or  horns  with  which  he 
refpires  water,  little  cylinders  placed  end- 
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ways  on  each  other,  of  which  thole  tubes 
are  compofed,  feparate  at  the  places  of  their 
joints,  which  have  been  touched  by  the  fait, 
and  fall  off,  or  need  only  be  touched  very 
gently  to  make  them  fall  ;  it  is  plain,  there¬ 
fore,  that  fait  deftroys  an  organ  that  is  able- 
lutely  neceflary  to  the  animal.  Strange  that 
he  fhould  live  only  in  fait  water,  and  yet  that 
fait  fhould  be  fo  contrary  to  him  ! 

Hijlory  1712,  pag.  13,  Memoirs  pag.  119. 

This  fhell-fifh,  which  is  a  kind  of  great  Ofthcpia- 
mufcle,  confifts  of  two  large  fhells,  rounded  na  marina, 
at  the  top,  and  very  pointed  at  the  bottom, 
very  uneven  without,  and  very  fmooth,  and 
of  a  brown  colour  within,  inclining  towards 
the  point  to  the  colour  of  mother  of  pearl  : 
there  are  of  different  fizes  from  one  foot  to 
two  and  half  in  length,  and  have  in  their 
wideft  part  about  one  third  of  their  length  ; 
their  fhells  are  fo  thin  that  they  are  trans¬ 
parent.  What  is  the  mod  remarkable  in  Plate  $d, 
them  is  a  kind  of  tuft  about  6  inches  long; 
this  tuft  is  fituated  towards  the  point  of  that 
fide  which  is  oppofite  to  the  hinge  ;  it  is  com¬ 
pofed  of  feveral  filaments  of  a  very  fine  and 
brown  filk.  Thefe  filaments  by  the  micro  * 
fcope  appear  hollow,  if  burnt  they  give  an 
urinous  fmell  like  filk.  The  ancients  have 
named  this  tuft  of  threads  byflus,  whether  on 
account  of  its  refemblance  to  the  byflus,  from 
whence  they  fpun  their  precious  fluffs,  or 

H  2  whether 


0 


PHYSICS. 

whether  it  was  itfelf  the  byfius  of  which  they 
made  thofe  fluffs  ;  for  the  moft  Ikilful  critics 
have  not  well  cleared  up  what  was  meant  by 
the  byffus  of  the  ancients  ;  they  have  only 
diftinguffhed  two  forts  of  it,  the  one  of  Greece, 
which  was  to  be  found  only  in  the  province 
of  Elis,  and  the  other  of  Judea,  which  was 
the  moft  beautiful.  The  feripture  informs 
us  that  the  latter  ferved  for  the  ornaments  of 
the  priefts,  and  likewife  that  the  rich  man  in 
the  gofpel  was  eloathed  with  it  ;  but  as  under 
the  name  of  byffus  the  ancients  confounded 
cottons,  wads,  in  a  word,  every  thing  that 
was  fpun,  and  was  more  precious  than  wool  ; 
it  is  not  eafy  to  fay  what  their  byffus  was, 
and  whether  it' was'  not  entirely  taken  from 
the  fhell-fifh  we  are  fpeaking  of.  This  is 
certain  that  Ariftotle  names  the  filk  of  thefe 
fhell-fifli  byffus,  that  it  can  be  fpun,  and  that 
there  can  be  no  doubt  therefore  of  its  hav¬ 
ing  been  employed  in  the  drefs  of  great  per- 
fons  in  thofe  ages  when  filk  was  but  little 
known,  and  very  rarely  feen.  In  reality  this 
byffus,  although  grofsly  fpun,  appears  much 
more  beautiful  than  wool,  and  comes  pretty 
near  to  filk;  there  are  made  of  it  even  at  pre¬ 
sent  ftockings,  and  other  manufactures,  which 
would  be  more  valued  if  lilk  was  lefs  com¬ 
mon.  In  order  to  fpin  this  fort  of  byffus, 
they  leave  it  for  fome  days  in  a  cellar,  to 
moiften  and  foften  it  ;  next  they  comb  it  to 
get  out  the  filth  that  there  may  be  in  it  ;  af¬ 
terwards 
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terwards  they  fpin  it  in  the  fame  mariner  as 

fiik. 

The  fifh  that  afford  the  byffus,  make,  ufe 
of  it  to  fatten  their  fliells  to  neighbouring 
bodies  ;  for  as  they  are  placed  upright  on  the 
point  of  their  fhel'ls,  they  have  need  of  thefe 
threads  which  they  extend  round  about  them, 
like  the  ropes;  of  a  mart,  to  fupport  them- 
felves  in  that  fituation. 

It  is  probable,  '  fays  JVTr,^  Geoffroy  jun. 
that  the  pinna-marina  forms  thefe  forts  of 
threads,  by  the  fame  mechanifm  as  Mr.  De 
Reaumur  hath  difcovered  in  the  fea  muf-  . 
des  ;  but  thofe  of  the  pinna  are  more  beau¬ 
tiful,  more  lilky,  and,  as  Rondelet  fays,  are 
as  different  from  the  threads  of  mufcles  as 
filk  is  from  hards  of  hemp,  as  may  be  feen  by 
comparing  them  together. 

Mr.  De  Reaumur  hath  fince  examined 
the  ftrudture  of  the  pinna-marina,  and  found 
the  mechanifm  to  be  the  fame  as  in  the  muf- 
cle  :  the  only  difference  is,  that  as  the  pin- 
næ  muff  rope  threads  much  finer  and  longer 
than  mufcles,  their  wire-drawing  part  is  like- 
wife  much  longer  and  more  delicate. 

Memoirs  1712,  png*  20 7,  Memoirs  1717, 

pag.  183. 


Pliny/ lib.  ix.  cap ,  36,  ranks  all  the  fpe- of  the 
cies  of  fhell-fifh,  which  give  the  purple  dye  purple  of 
under,  two  kinds  ;  the  firft  comprehends  the  ents> 
frnall  fpeciès  of  büccïnüm ,  a  name  which  the 
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ancients  gave  to  thole  forts  of  fifh,  whole  fi- 
gure  of  fhell  bore  any  refemblance  to  that 
of  an  hunting  horn  ;  and  the  fécond  compre¬ 
hends  thofe  fhell-fifh  that  bear  the  name  of 
purple,  as  well  as  the  tindhire  they  afford. 

Columna  thinks,  and  hath  probable  rea- 
fons  to  fupport  his  opinion,  that  it  is  like- 
wife  this  laft  kind  which  was  called  murex  ; 
that  thefe  different  names  have  been  given 
to  this  fhell-fifh,  confidered  in  different  re- 
fpedts  :  the  name  murex  excites  the  idea  of 
chanelled  points  with  which  their  fhells  are 
rough,  as  the  name  of  purple  recalls  the  idea 
of  the  colour  derived  from  them. 

Our  coafts  upon  the  ocean  do  not  afford 
any  of  the  laft  kind  of  flaell-filh  5  but  one 
meets  with  very  commonly  a  little  fpecies  of 
buccinum,  which  furniflies  a  purple  dye. 
I  have  not  obferved  on  our  coaft  that  fpecies 
of  buccinum  mentioned  in  the  philofophical 
tranfadtions,  Lowthorp’s  abridgement,  vol. 
2d,  pag.  823.  And  I  have  but  leldom  found 
that  which  Columna  hath  got  engraved  in 
his  treatife  on  the  purple,  as  the  true  bucci¬ 
num  of  the  ancients  ;  but  I  have  not  feen  in 
it  any  of  that  liquor  which  gives  the  purple, 
as  I  have  in  the  other  buccinum  :  perhaps 
the  difference  of  feas,  or  the  difference  of 
feafons,  in  which  I  made  mv  oblervations, 
are  the  occafion  of  it. 

The  largeft  of  the  fpecies  of  buccinum, 
common  on  our  coafts,  is  between  1 2  and 
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13  lines  long,  and  between  7  and  8  in  dia¬ 
meter,  in  the  place  where  they  are  the  big- 
gefl.  Their  fize  agrees  very  well  with  Pli¬ 
ny’s  account  of  the  buccinum,  which  he 
calls  minor  concha  *  he  defcribes  them  more 
particularly  ftill,  when  he  adds  that  they  are 
fnipped  at  the  edge  of  their  mouth,  rotundi -  P]ate 
fate  oris  in  margine  incifa  3  ours  are  fo  like- fig.  3d. 
wife.  There  are  of  different  colours,  fome 
white,  others  brown,  others  have  fireaks  of 
a  fand  colour  along  the  fpirals  of  the  fhell, 
upon  brown  or  white  grounds  3  the  external 
furface  of  thefe  (hells  is  commonly  cham¬ 
fered,  but  in  two  different  manners  3  the 
chamferings  of  fome  are  formed  by  kind  of 
wreaths  running  the  length  of  the  fpirals  3 
and  others  have  likewife  other  chamferings 
that  run  acrofs  the  firft,  and  confequently 
crofs  the  fpirals  of  the  fhell. 

Their  progreflive  motion  is  performed  in  Vid.  plate 
the  fame  manner  as  that  of  fnails,  by  means.  fig* 
of  a  large  mufcular  part,  to  which  we  may  4  u 
give  the  name  of  foot  or  p after n  in  fnails  3 
all  the  other  forts  of  fpiral  fhell-fifh  have  a 
part  very  much  refembling  this ,  and  deflined 
to  the  fame  aftions  3  this  part  is  never  feen 
but  when  they  would  move  themfelves,  at 
other  times  it  is  intirely  drawn  back  into  their 
(hells  3  it  ferves  even  to  flint  them  up  there > 
by  means  of  a  little  lid  or  cover  that  is  fat¬ 
tened  at  its  end  :  this  little  cover  is  given  to 
all  thefe  forts  of  fhell-fifh,  in  order  that  they 
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may  be  clofed  on  all  lîd es,-  as  well  as  the 
bivalvular  fhcll-ftfh  ;  it  is  compofed  of  an 
hard  fubftance,  although  lefs  hard  than  the 
Ihell.  One  may  eafily  apprehend  how  thefe 
animals  flop  up  with  this  cover,  as  with  a 
fort  of  gate,  the  mouth  of  their  fhell  j  for  it 
mu  ft  be  observed  that  this  cover  is  attached 
to  the  fuperior  furface  of  the  end  of  their 
Vi  A  fig-  paftern,  that  is  to  fay,  to  that  part  of  the 
4t]l’  C*  paftern,  which  being  extended  is  neareft  to 
the  fummjt  of  the  fliell.  Now  it  is  ealy  to 
conceive  that .  when  thefe  fhell-fifh  have 
drawn  back  their  foot  or  paftern  into  the 
fhell,  by  bending  it  in  fuch  manner  that  the 
inferior  part,  or  that  which  was  applied  to 
the  ground,  is  brought  back  towards  their 
head  ;  it  is  eafy  to  conceive,  1  fay,  that  this 
cover  will  then  flop  up  the  mouth  of  the  fliell, 
fince  the  furface  of  the  paftern  to  which  it  is 
faftened  will  by  that  means  be  the  neareft  to 
the  mouth  \  and  all  that  is  requifite  for  the 
purpofe  is;  that  thç,fhape  of  the  cover  fliould 
be  the  fame  as  that  of  the  mouth  of  the 
fhell, 

Upon  breaking  the  fhell  at  fome  diftance 
from  its  mouth,  or  head  of  the  buccinum, 
and  taking  out  the  broken  pieces,  you  dif- 
cover  a  little  vein,  to  ufe  the  expreflion  of 
the  ancients,  or  to  lpeak  more  properly,  a 
little  refervoir,  full  of  a  liquor  proper  for 
giving  the  purple  dye  :  the  colour  of  the  li¬ 
quor  contained  in  this  little  refervoir  makes 
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it  eafily  diftinguiihable,  it  is  very  different 
from  that  of  the  flefli  of  the  animal.  Ari- 
flotle  and  Pliny  mention  that  it  is  white,  and 
indeed  it  is  of  a  colour  inclining  to  white, 
or  a  yellowifh  white  :  I  fhall  excite  a  difa- 
greeable  idea  in  mentioning  the  pus  of  ulcers, 
but  at  the  fame  time  a  very  proper  one  to 
convey  an  exaft  image  of  the  colour  of  this 
liquor.  The  little  refervoir  in  which  it  is 
contained  is  not  of  equal  bignefs  in  all  ;  it  is 
commonly,  however,  about  a  line  broad, 
and  two  or  three  lines  long:  you-  will  eafily 
conceive  its  polition  if  you  confider  the  buc- 
cinum  as  a  land  fnail,  indeed  it  is  a  kind  of 
fea  fnail,  and  confider  the  fnail  as  ftripped  of 
a  part  of  its  fhell,  fo  as  to  leave  bare  its  col¬ 
lar,  or  that  mafs  of  flefh  which  furrounds* 
its  neck  ;  for  it  is  upon  this  collar  that  the 
little  refervoir  we  are  fpeaking  of  is  placed  ; 
its  origin  is  fome  lines  diftant  from  the  edge 
of  this  collar,  and  on  its  moft  elevated  part, 
that  is  to  fay  on  that  part  which  is  uppermoft, 
when  the  mouth  of  the  fhell  is  downwards. 
This  refervoir  runs  in  a  direction  conformable 
to  the  body  of  the  animal,  that  is  to  fay,  it  goes 
from  the  head  towards  the  tail,  not  in  a 
ftraight  line,  but  winding  the  fpiral  of  the 
fhell. 

It  was  this  little  refervoir  that  the  ancients 
were  obliged  to  take  out  of  the  buccinum, 
in  order  to  have  the  liquor  it  contains  :  they 
hgvç  çut  it  out  feparately  from  each 
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filh,  which  muft  have  been  a  tedious  work 
if  you  confider  the  quantity  that  is  to  be  col¬ 
lected  from  it  ;  for  there  is  not  fo  much  as  a 
good  drop  contained  in  each  refervoir.  No 
wonder  that  the  fine  purple  was  at  fo  high 
a  price  amongft  them.  Ariftotle  and  Pliny 
mention  indeed  that  thefe  little  relervoirs 
were  not  taken  away  feparatcly  from  the 
Jmalltjl  fhell-fifh  of  this  fpecies  ;  that  they 
were  only  pounded  in  mortars,  which  was  a 
means  of  difpatching  a  great  deal  of  work  in 
a  little  time  ;  and  Vitruvius  feems  to  give 
this  as  the  general  preparation,  Architecture 
lib.  7,  cap.  13. 

It  is,  however,  difficult  to  conceive  how 
they  could  have  a  fine  purple  colour  by  this 
means;  the  excrements  of  the  animal  muft 
have  confiderably  altered  the  purple  colour, 
when  they  were  heated  together,  after  being 
mixed  in  water  ;  for  the  excrementitious 
matter  is  of  agreenifh  brown,  a  colour  which 
it  communicated  probably  to  the  water,  and 
muft  have  changed  very  much  the  purple 
colour,  becaufe  the  quantity  of  this  matter  is 
incomparably  greater  than  that  of  the  liquor. 

I  am  the  more  convinced  of  this ,  as  1  have 
obierved,  that  the  more  you  take  of  the  flefli 
of  the  animal,  in  taking  away  its  liquor,  the 
lefs  beautiful  will  the  colour  be. 

The  trouble,  however,  of  getting  out  the 
little  reiervoir  of  liquor  from  each  buccinum, 
was  not  all  that  was  requilite  :  they  threw 
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next  all  the  little  refervoirs  into  a  large  quan¬ 
tity  of  water,  which  they  kept  for  ten  clays 
over  a  moderate  fire  :  that  they  kept  it  fo 
long  a  time  over  the  fire  was  not  becaufe  it 
was  neceffary  in  order  to  give  the  purple  co¬ 
lour  to  the  liquor,  it  would  take  it  much 
fooner,  as  I  have  been  well  affured  by  a  great 
number  of  experiments  ;  but  it  was  neceffary 
in  order  to  clear  it  of  the  flefh,  and  of  the 
little  veffel  itfelf  that  contained  the  liquor, 
which  being  diffolved.  in  warm  water  rofe 
in  a  fcum  to  the  furface,  and  were  fkimmed 
off.  •• 

The  cauldron  they  made  ufe  of  was  of 
tin  ;  we  make  ufe  of  the  like  cauldrons  at 
prefent  for  fcarlet  dying:  copper  cauldrons 
would  give  a  colour  that  would  alter  that 
which  you  defign. 

The  ancients  diffolved  a  good  deal  of  fea 
fait  in  the  water,  with  w7hich  they  mixed 
the  liquor  of  the  buccinum,  or  of  the  purples. 
I  do  not  believe  they  did  it  becaufe  they  lup- 
pofed  that  the  fea  fait  would  render  the  co¬ 
lour  more  beautiful  ;  but  perhaps  they  em¬ 
ployed  it  only  in  order  to  keep  the  flefh  in 
the  cauldron  from  growing  putrid  during" 
the  long  time  it  was  to  continue  there  ;  for 
by  growing  putrid  it  would  have  fpoilt  the 
purple  colour,  as  I  have  found  by  experience. 

I  have  made  likewife  feveral  experiments,  by 
which  I  am  affured  that  fait  doth  not  make 
the  purple  colour  more  beautiful. 
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In  the  "Journal  des  fçavans  of  16P6,  they 
have  deferibed  the  lingular  changes  of  co¬ 
lours  that  happen  to  the  liquor  of  the  bucci- 
num  ;  if  inflead  of  taking  out  the  vciTel 
which  contains  it,  as  the  ancients  pradtifed,' 
you  only  open  it,  and  by  feraping  it  get  out 
the  liquor,  the  linnen  or  other  fluffs,  whe¬ 
ther  of  lilk  or  wool,  that  fhall  have  imbibed 
the  liquor,  will  fhew  at  firft  only  a  yeliowifli 
tolour  like  to  what  pus  would  give  ;  but  the 
fame  linnen  expofed  to  a  moderate  heat  of 
the  fun,  luch  as  in  a  fummer  morning,  takes 
in  a  few  hours  very  different  colours.  The 
yellow  begins  at  firft  to  appear  a  little  more 
greenifh,  it  becomes  a  citron  colour  ;  to  this 
citron  colour  fucceeds  a  more  lively  green; 
this  grden  changes  into  a  deep  green,  that 
terminates  in  a  violet  colour  ;  after  which  you 
fee  at  lafl  a  very  fine  purple. 

Thefe  changes  are  made  fo  much  the 
quicker  as  the  heat  of  the  fun  is  greater  ; 
you  have  fcarce  the  time  to  perceive  them 
dijlindîly ,  when  the  linnen  is  expofed  to  the 

ravs  of  the  fun  at  noon  in  fummer. 

* 

Not  only  the  heat  of  the  fun,  but  like- 
wife  that  of  fire  produces  the  fame  effedls  : 
yet  it  is  a  fadt  worthy  of  remark,  that  the 
fame  degrees  of  heat  from  the  fire  and  the 
fun  are  not  equally  powerful  in  producing 
the  colours  ;  the  heat  of  the  fire  muff  be 
much  greater  than  that  of  the  fun  to  pro¬ 
duce  the  fame  change  of  colour  in  the 

liquor, 

\ 


PHYSICS. 

liquor,  as  I  have  been  convinced  by  experi¬ 
ments. 

The  air  alone  without  funfhine,  or  the 
heat  of  fire,  will  produce  the  colours,  but 
more  flowly  ;  if  the  liquor  is  thick,  fuch  as 
it  is  when  taken  from  its  refervoir,  you  mull 
expofe  it  to  an  high  wind,  and  then  it  takes 
in  a  few  hours  the  fame  colours  fuccefiively 
as  it  would  in  a  moderate  funfhine. 

It  may  appear  furprifing  that  Ariftotle 
and  Pliny,  who  mention  fo  often  the  tinc¬ 
ture  of  purple,  and  the  fhell-fifh  that  afford 
it,  have  not  faid  a  word  of  thofe  changes  of 
colours  fo  worthy  of  remark,  through  which 
the  liquor  paffes  before  it  arrives  at  purple. 
It  cannot  furely  be  thought  that  they  have 
negledted  to  tell  us  fo  fingular  a  fait,  becaufc 
it  was  too  well  known  in  their  time  ;  I  am 
fatisfied  that  fuch  a  rçafon  would  not  have  in¬ 
duced  them  to  pafs  it  over  in  filence  :  it  is 
much  more  probable,  and  I  think  it  the  true 
folution  of  the  difficulty,  that  they  did  not 
know  it,  becaufe  they  had  not  much  exa¬ 
mined  thefe  fhell-fifh  themfehes ,  and '  have 
only  given  us  on  this  fubjedt  as  on  many 
others  the  accounts  that  had  been  communi¬ 
cated  to  them.  Thofe  which  they  had  on 
this  article  muff  have  been  given  them  by 
workmen  employed  in  the  purple  dying,  or 
by  perfons  that  had  feen  them  work,  and 
who  could  fay  nothing  of  a  change  that  did 
not  happen  in  the  ordinary  preparation  of 
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purple  ;  for  it  muft  be  obferved  that  the  li¬ 
quor  paffes  all  of  a  fudden  to  a  red,  when  it 
is  diluted  in  a  great  deal  of  water  5  and,  as 
we  mentioned  before,  their  method  was  to 
mix  it  in  cauldrons  With  a  great  quantity  ot 
water. 

Whilft  I  was  considering,  fays  Mr.  De 
corned  Reaumur,  the  fhell-filh  I  have  been  men¬ 
tioning,  I  chanced  to  find  on  the  fea  (bore  a 
3jt  ,new  tindture  of  purple,  which  I  was  not  in 
queft  of.  Chance  hath  almoft  always  a  fhare 
in  our  difeoveries,  and  all  that  attention  can 
do  is  to  pufh  luck  to  the  improvement  of  na¬ 
tural  knowledge,  as  at  play  to  the  improve¬ 
ment  of  one’s  fortune.  I  obierved  that  the 
buccina  (for  I  would  preferve  to  them  their  La¬ 
tin  name)  were  commonly  collected  together 
round  certain  ftones,  or  under  arches  of  fand, 
which  the  fea  had  made  hollow  by  wafhing 
away  the  fand  underneath.  I  remarked,  I 
fay,  that  the  buccina  were  aflembled  Some¬ 
times  in  fuch  great  quantities  in  thefe  places, 
that  you  might  gather  them  up  in  handfuls 
there i  whereas  they  lay  widely  difperfed 
every  where  elfe.  1  obferved  at  the  fame 
time  that  thefe  ftones  or  arches  of  fand  were 
covered  wkh  certain  grains,  whole  figure 
Somewhat  refembled  an  oval.  'I  he  length 
of  thefe  grains  was  Somewhat  more  than 
three  lines,  and  their  thicknefs  fomewhat 
more  than  one  ;  they  appeared  to  me  to  con¬ 
tain  a  whitilh  liquor,  inclining  to  a  yellow. 

This 
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This  refemblance  in  colour  to  the  liquor  of 
the  buccinum,  and  the  manner  in  which  the 
buccina  were  always  affembled  round  thefe 
little  grains,  gave  me  a  notion  that  there 
might  be  drawn  from  them  a  purple  tinc¬ 
ture,  fuch  as  is  drawn  from  that  fifh  :  I  mull 
own  that  a  conjecture  can  fcarce  have  a  more 
flight  foundation  :  however  I  took  fome  of 
the  grains  immediately  from  the  ftones  to 
which  they  were  adherent,  and  making  ufe 
©f  the  firft  linnen  and  the  lead  coloured  that 
prefented  itfelf  at  the  indant,  I  fqueezed 
fome  of  the  juice  upon  the  ruffles  of  my 
fliirt  ;  they  appeared  to  me  to  be  a  little 
foiled  by  it  ;  but  I  law  no  other  colour  than 
a  yellowifh  cad,  which  I  difcerned  with  dif¬ 
ficulty  in  certain  places.  Divers  objects  that 
drew  my  attention  made  me  forget  what  I 
had  done  to  my  ruffles  ;  I  thought  no  more 
of  them,  when  calling  my  eyes  by  chance 
upon  my  ruffles  a  little  while  after,  I  was 
druck  with  an  agreeable  furprife  ;  I  faw  a 
very  beautiful  purple  colour  on  thoje  places 
where  the  grains  had  been  bruifed.  I  could 
fcarce  believe  a  change  fo  quick  and  fo  great; 
I  repeated  the  trial  by  wetting  my  rufflevS 
with  the  juice  of  lome  others  that  I  pickt 
out  with  care,  as  the  whited  or  rather  lead 
yellow  ;  I  fqueezed  them  on  places  of  mv 
ruffles  untouched  before,  which  at  firft  gave 
no  colour  that  approached  to  red  ;  yet  1  had 
fcarce  fixt  my  eyes  on  diem  two  or  three 

minutes. 
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minutes,  but  I  faw  them  take  a  purple  co¬ 
lour  like  that  which  the  former  grains  had 
given;  this  purple  colour  is  at  leaft  as  beauti¬ 
ful  as  what  is  drawn  from  the  buccinum  : 
my  only  fear  was  that  it  would  be  more  fad¬ 
ing,  and  confequently  lefs  proper  for  dying. 
The  fea  water  ferved  immediately  to  clear  up 
this  point,  I  wafhed  my  ruffles  in  it  as  much 
as  I  could,  without  perceiving  any  alteration 
in  their  new  colour,  and  they  have  preferved 
it,  notwithftanding  a  great  number  of  waffl- 
ings  through  which  they  have  paffed  fince  ; 
I  muft  own,  however,  that  each  waffling 
weakens  it,  although  it  doth  not  entirely  re¬ 
move  it. 

The  reader  will  imagine  that  my  curiofity 
was  rowfed  at  this  new  difcovery,  and  that  I 
gathered  up  as  many  of  thefe  grains  as  I  could 
before  the  tide  came  in,  in  order  to  make 
experiments  at  home.  No  fooner  was  I 
got  into  my  clofet  than  I  began  to  fqueeze 
out  the  juice  of  fome  of  them  upon  different 
pieces  of  linnen  ;  but  the  fuccefs  did  not  an¬ 
swer  my  expectation,  and  I  had  as  much  rea- 
fon  now  to  be  furprized  at  the  failure,  as  be¬ 
fore  at  the  production  of  fo  fudden  a  colour. 
In  lefs  than  two  or  three  minutes  my  linnen 
had  paffed  from  white  to  red  in  my  firft  ex¬ 
periments  ;  and  now  at  the  end  of  two  or 
three  hours  I  did  not  perceive  the  leaft  alter¬ 
ation.  I  knew  that  there  was  nothing 
which  brought  out  the  colour  of  the  liquor 
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of  bucdnum  fo  fpeedily  as  die  heat  of  the 
fun  or  fire;  hut  I  recolledted  that  there  had 
been  no  fun-fliine  at  the  time  of  .my  experi-. 
ments  on  the  lea  fhore.  However  to  be  fa- 
tisfied  on  this  head,  as  there  was  no  fun- 
fhine  at  prefent,  I  placed  the  linnen  that 
had  been  wetted  with  the  liquor  of  the  grains- 
very  near  the  fire  ;  they  -dried  therç,  but 
without  any  change  of  colour.  ,  r  f 

Confounded,  and  not  knowing  what  elfe 
to  have  recourfe  to,  I  was  -preparing  to:  re¬ 
turn  to  the  fea  fide,  to  fee  if  the  grains.  I  had 
brought  from  thence  would  refume  their 
power,  or  had  entirely  loft  itby  being  tranf- 
ported  j  when  calling  my  eyes  by  chance  to¬ 
wards  the  window  of  my  room,  I  perceived 
fome  fpots  of  a  beautiful  red,  fuch  as  X  was 
feeking  ;  thefe  fpots  were  on  the  plailering 
of  the  wall  of  the  window  :  the  liquor  of 
fome  grains,  that  X  had  Squeezed  near  the 
window,  had  fpurted  on  the  wall,  and  there 
taken  the  colour  that  had  ilipt  away  irom. 
me.  In  purfuing  this  Proteus,  my  firfc  no¬ 
tion  at  the  fight  of  this  colour  in  the  win¬ 
dow,  was  that  the  alkali  of  the  lime  contri¬ 
buted  to  its  production,  and  that  my  rutiles 
might  retain,  from  their  warning,  enough  of 
that  fait  to  produce  the  effect.  In  order  to 
affure  myfelf  concerning  it,  I  took  off  a 
piece  of  the  plafiering  from  the  window, 
and  having  put  it  on  my  table  I  wetted  it 
with  the  liquor  of  the  grains  ;  but  it  only 
Vol.  L  l  *  ferved 
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ferved  to  confound  my  reafoning,  and  to 
baulk  my  expectation,  for  no  colour  appear¬ 
ed.  At  length  I  went  and  fqueezed  loine 
grains  on  the  plaflering  at  the  window  ; 
i'carce  had  I  continued  a  few  minutes  to  ob- 
ferve  what  effedt  the  liquor  would  produce, 
but  1  faw  the  purple  colour  appear.  This 
led  me  to  conjecture  that  if  1  placed  the 
pieces  of  linnen  that  I  had  wetted  with  the 
liquor  near  the  window,  they  alio  might  turn 
red  like  the  plaftering. 

This  conjedture  loon  ripened  into  cer¬ 
tainty,  for  no  fooner  had  1  placed  the  lin¬ 
nen  on  the  window,  than  I  faw  it  tinged 
with  a  beautiful  purple. 

The  caufe  of  fo  fudden  a  change  was  then 
eafy  to  perceive  ;  that  fince  my  linnen  had 
continued  to  preferVe  the  white  colour  of 
the  liquor  with  which  it  was  wetted,  whilft 
I  left  it  in  the  middle  of  my  chamber,  and 
on  the  contrary  had  taken  a  purple,  when  I 
put  it  in  the  window,  this  effedt  could  be 
attributed  only  to  the  different  manner  in 
which  the  air  a  died  upon  it  in  thefe  different 
circumflances.  Who  could  have  devifed 
that  a  little  more  or  a  little  lefs  circulation 
of  air  fhould  have  produced  fo  hidden ly 
inch  a  diverhty  of  effects  ?  For  it  muft  be  ob- 
ferved  likewife  that  the  cafements  of  the 
chamber  were  all  the  time  open  :  all  the  ex¬ 
periments  I  made  afterwards  confirmed  this 
opinion  that  it  was  the  air  alone  which  caufed 
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the  difference.  It  happened  even  when  I 
ex  poled  pieces  of  linncn  wetted  to  the  open 
air,  in  the  midft  of  a  court,  and,  to  prevent 
the  wind  from  blowing  them  away,  put 
fome  little  ffones  upon  the  corners,  that  all 
the  corners,  on  which  the  ffones  refted,  did 
not  change  their  colour  at  all,  whilff  the 
reff  of  the  linnen  took  a  very  beautiful  pur- 
pie  •  the  effect  of  a  greater  or  a  lefs  impref- 
fion  of  the  air  (hewed  itfelfin  a  very  fenfible 
manner,  when  I  expofod  fome  of  this  liquor 
in  a  glafs  or  tea-cup  on  a  place  where  the 
wind  flowed  freely;  all  the  upper  furface 
was  coloured  red,  whilff  the  inferior  re* 
mained  whiti fin . 

N.  B.  I  cannot  forbear  throwing  in  a 
query,  how  Jar  the  je  experiments  and  ob- 
formations  may  tend  to  give  light  into  the 
nature  of  f magnification  in  animals ,  and 
to  make  it  probable  that  air  mixes  with 
the  blood  in  the  lungs?  yin  ujeful  reflec¬ 
tion  may  be  drawn  like  wife  prom  the 
great  diver jity  of  effetts  occajioned  by  a 
little  more  or  a  little  lefs  air ,  which  may 
folve  many  difficulties  in  the  animal  eco¬ 
nomy,  and  Jhew  the  mi  (chief  of  a  clo for, 
and  the  benefit  of  a  more  open  air ,  even 
in  fuch  fmall  degrees  as  one  Jhould  other - 
wipe  have  thought  inconjiderable . 

Whatever  experiments  I  have  tried,  fays 
Mr.  De  Reaumur,  they  have  not  been  fuc- 
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cefsful  enough  to  difcover  to  me  what  thofe 
little  grains  are  :  I  make  no  doubt,  however, 
that  they  are  the  eggs  or  fpawn  of  fome  fifh, 
but  in  vain  have  1  attempted  to  find  what 
fpecies  of  fifh  produces  them  ;  they  are  all 
of  fuch  a  determinate  bignefs  as  the  eggs  of 
the  fame  fpecies  fhould  naturally  be  ;  and  in 
whatever  feafon  you  obferve  them,  you  find 
no  change  either  in  their  length  or  thick- 
fiefs,  which  hinders  one  from  conceiving 
them  any  ways  vegetable. 

a  fi¬ 
fe  mbled  in  great  numbers  round  about  thefe 
eggs,  it  gave  me  great  inclination  to  believe 
them  the  fpawn  of  that  fifh  ;  yet  they  ap¬ 
pear  fomewhat  too  big  to  come  from  fo  little 
a  fifh  :  all  the  experiments  I  have  made  have 
not  been  able  to  clear  up  that  point.  In  vain 
have  I  differed  abundance  of  buccina  at  dif¬ 
ferent  times  ;  I  could  never  find  fuch  eggs 
in  their  body.  I  have  fhut  up  buccina  in 
earthen  pot9  put  into  the  fea,  in  fuch  man¬ 
ner  that  the  water  had  a  free  palTage,  and 
yet  no  fuch  eggs  or  fpawn  was  to  be  found 
there,  which  I  think  muft  have  happened, 
if  it  had  truly  been  their  fpawn. 

This,  however,  is  certain,  that  thofe 
grains  are  either  the  fpawn,  or  the  nourilh- 
ment  of  the  buccina,  which  they  are  ex¬ 
tremely  fond  of  ;  for  otherwife  why  fhould 
they  affemble  fo  much  about  thofe  grains  ? 
But  uncertain  muft  we  remain  whether  the 

buccinum 


As  the  buccinum  appears  commonly 


PHYSIC  S.  1 17 

buccinum  gives  the  purple  liquor  to  thefe 
grains,  or  on  the  contrary  derives  its  own 
purple  from  them. 

I  have  fought  with  great  care  in  the  wri¬ 
ters  of  natural  hiftory,  and  particularly  in 
Ariftotle  and  Pliny,  to  fee  if  I  could  find  any 
thing  that  could  give  light  in  this  fubjed, 
but  I  have  not  found  any  paffage  where  they 

have  fpoken  clearly  of  it. 

One  Angle  paffage  in  Ariftotle  appeared 
to  me  to  have  fome  relation  to  it,  but  hav¬ 
ing  well  confidered  the  whole  I  remain  un¬ 
certain  whether  Ariftotle  meant  to  lpeak  of 
thofe  grains  that  are  the  fubjed  of  our  en¬ 
quiry.  This  paffage  is  at  the  end  of  the  1 3th 
chapter  of  the  6th  book  of  the  hiftory  of  ani¬ 
mals,  and  I  will  give  it  in  the  Latin  verfion 
of  Gaza. 

Defer  tur  ex  ponto  in  hellefpontum  pur  ga¬ 
inent  um  quod  dam  Hints  marisy  quod  aigre  no¬ 
mine  phycos  appellant ,  colore  pallidum ,  jlorem 
aigre  id  efj'e  alu  volant ,  atq\  ex  eo  fuc art  am 
algam  provenir  e  :  fit  hoc  re  fat  is  initio y  eoqy 
turn  pi fei  cult  turn' of  r  ere  hujus  loci  alun  fur  ; 
pur  pur  am  quoq ;  fuum  for  cm  hinc  t  rah  ere  y  non - 
nulli  exifiimant . 

There  are  in  reality  in  this  paffage  fevera*. 
things  which  feem  to  agree  to  the  grains  vve 
are  fpeaking  of.  The  pale  coiour  he  gives 
to  that  fpecies  of  fucus  is  the  fame  as  of  our 
grains  ;  the  inhabitants  of  the  lea  coaft  (foi 
inftead  of  alu  in  the  Latin,  the  Greek  text 
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gives  it  the  fifkcrmen)  confuier  it  as  the  flower 
of  the  fucus,  from  whence  the  alga  after¬ 
wards  comes  ;  which  is  very  conformable  to 
what  our  fifhermen  think,  who  take  it  for 
the  grains  or  feed  of  the  fame  plant. 

LafUy,  he  adds  that  the  purple-fiih  derive 
their  liquor  from  it;  for  the  expreffion  jlos 
fur  puree  in  Ariflotle  means  that  liquor.  Now 
this  agrees  well  likewife  with  our  grains  from 
which  we  may  imagine  the  buccinum  derives 
its  liquor.  We  have  given  their  refemhlanccs, 
and  ihall  now  confider  their  difparities  : 

Firft,  he  fays  fit  hoc  œftatis  initio ,  whereas 
our  grains  do  not  begin  to  appear  until  the 
end  of  l'ummer,  or  rather  the  beginning  of 
autumn.  Next,  thefe  grains  are  fo  adherent 
to  the  (tones  that  they  are  not  eafily  fepara- 
ted.  We  fcarce  ever  find  anv  removed  from 
the  place  where  they  were  naturally  faltened. 
Laftly,  fill  that  Ariflotle  fays  in  this  paffage, 
may  very  well  be  underftood  of  fome  little 
fpecics  of  th cfiucuf  tmfilorius .  Shell  fifh  feed 
on  it  ;  and  it  being  proper  to  give  the  dye,  it 
was  natural  enough  to  think  that  the  purple- 
fifih  derived  their  colour  from  thence. 

It  is  eafy  to  conceive  that  the  liquor  of 
thefe  grains  might  have  been  fqueezed  out 
in  a  manner  infinitely  more  commodious 
than  what  the  ancients  made  ufe  of  in  order 
to  get  the  liquor  of  the  buccinum  ;  all  the 
labour  requifite  is  to  gather  up  the  grains,  of 
which  there  is  great  plenty  ;  and  after  hav-, 
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ing  wa filed  them  in  the  fea  water  to  clean  » 
away  the  filth,  which  might  otherwife  by 
its  mixture  alter  the  purple  colour,  to  put 
them  under  little  prefles,  and  fqueeze  out 
all  their  liquor  in  an  in  Rant.  The  liquor  of 
the  buccinum,  on  the  contrary,  could  not  be 
drawn  out  without  employing  a  great  deal  of 
time. 

Memoirs  17  n,  fag.  169. 
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from  a  kind  of  Ririmps  or  prawns.  Nothing 
can  have  more  the  air  of  a  popular  and  ab-  rhrimps 
iurd  Rory  ;  to  compare  frnall  things  to  great ,  prawns. 
it  fur  pa f es  in  extravagance  the  fabled  birth 
of  Bacchus  from  the  thigh  of  Jupiter .  Y  et  as 
it  is  pofiible,  by  difdaining  too  much  fuch 
improbable  Rories,  to  be  fometimes  the  dupe 
of  our  own  contempt,  Mr.  DeRandes  was 
willing  to  examine  whether  there  was  the 
leaR  foundation  for  fuch  a  Rory,  and  hath 
difeovered  this  piece  of  philofophy  of  fifher- 
men  and  the  common  people  to  be  founded  * 
on  reafon. 

He  got  a  large  quantity  of  prawns  to  be 
taken,  and  put  them  into  a  tub,  of  about  3 
feet  diameter,  full  of  fea  water.  At  the  end 
of  1  2  or  1 3  days  he  faw  there  8  or  10  little 
foies,  which  grew  by  degrees.  He  repeated 
the  experiment  feveral  times,  and  always 
found  little  folçs.  This  was  enough  to  juRify 
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the  notion  of  the  people.  Encouraged  by 
this  he  afterwards  put  fome  foies  together 
with  fome  prawns  in  the  fame  tub,  and  in 
another  tub  he  put  foies  alone  ;  it  was  in  the 
month  of  April  ;  and  in  both  tubs  the  foies 
fpawned  in  perfection,  but  there  did  not  ap¬ 
pear  any  little  foies  but  in  that  tub  where  the 
prawns  were. 

It  is  clear  therefore  that  fhrimps  or  prawns 
are  of  fome  ufe  towards  the  production  of 
foies.  Mr.  Dellandes  hath  obferved,  that 
when  they  are  juft  taken  out  of  the  fea,  you 
may  difcern  between  their  feet  feveral  little 
bladders  of  unequal  fize  and  in  great  num¬ 
bers,  which  are  ftrongly  faite ned  to  their 
ffomach  by  a  gluifh  liquor  with  which  they 
are  fmeared.  If  you  take  off  thefe  bladders, 
and  open  them  gently,  you  fee  there  a  fort 
of  embryos  which  have  all  the  appearance  of 
foies,  particularly  when  looked  at  with  a 
microfcope. 

Now  here  lies  the  myftery  5  thefe  are  the 
eggs  or  fpawn  of  foies,  which  in  order  to  be 
hatched,  have  need  of  being  fattened  to  the 
fhrimps  or  prawns,  in  like  manner  as  many 
plants  and  animals,  which  do  not  grow  nor 
receive  nourifhment  but  upon  other  plants 
and  other  animals.  The  prawns  therefore 
are  in  fome  fort  the  fofler-mothers  of  foies 
during  their  firft  infancy,  and  this  hath  oc- 
cafioned  them  to  pafs  for  their  real  mothers. 

ffijlory  1722,  pag.  19 , 
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The  learned  are  as  much  on  their  guard 
againft  the  marvellous,  as  the  vulgar  give 
willingly  into  it.  This  is  a  prudent  difpofi- 
tion  of  the  learned,  but  yet  they  ought  never 
to  deny  the  molt  furprifing  fads,  in  the  fame 
manner  as  the  people  receive  them  ;  that  is 
to  fay,  without  having  examined  them  with 
fufficient  care. 

Thofe  that  frequent  the  fhores  of  rivers  or 
the  fea  allure  us,  that  when  crawfilh,  lob- 
fters,  crabs,  &c.  have  by  fome  accident  loll 
one  of  their  great  legs,  in  the  place  of  the 
leg  loll  there  grows  out  another.  What 
feems  to  prove  it  is,  that  one  finds  crawfilh, 
for  example,  which  have  one  leg  much 
fihorter  than  the  other.  Notwithftanding 
the  probability  arifing  from  thence,  the  learn¬ 
ed  have  without  helitation  ranked  this  fad 
of  a  reproduction  amidlt  the  number  of  fa¬ 
bles,  and  have  attributed  the  inequality  of 
the  fame  pair  of  legs  to  an  original  defedl  of 
conformation. 

I  was  induced,  favs  Mr.  De  Reaumur,  to 
examine  into  the  truth  of  this  affair,  and  in 
order  to  clear  it  up  had  need  only  to  confine 
in  vefiels  thefe  animals  after  having  cut  off  a 
leg,  to  fee  what  would  be  the  reliilt. 

I  took  fome  crawfilh  from  which  Ï  cut  oflf 
a  le<r,  and  fhut  them  uo  in  covered  boats  that 
the  filhermen  call  well- boats  or  trunks ,  where 
they  preferve  filh  alive.  As  I  did  not  let 
them  want  food,  I  had  reafon  to  think  that 

I 


I  2  I 

The  wonr- 
ders  in 
crawfilh, 
lobftcrs, 
crabs, 


ï  22 


PHYSICS. 

I  fhould  here  find,  if  at  all,  that  reproduc¬ 
tion  I  was  in  queff  of.  My  hope  was  not 
deceived  ;  for  at  the  end  of  fome  months  I 
faw  new  legs  occupying  the  place  of  the  old 
ones,  which  I  had  taken  off  ;  except  in  fize, 
they  were  perfectly  like  the  former,  had  the 
fame  figure  in  all  their  parts,  the  fame  arti¬ 
culations,  the  fame  movements.  Such  a 
fource  of  reproduction  doth  not  perhaps  lets 
excite  our  envy  than  admiration  ;  if  in  the 
place  of  a  leg  or  arm  loft  by  us  there  fhot 
forth  another,  we  fhould  more  willingly 
embrace  the  profeffion  of  arms. 

Nature  furnifhes  us  in  thefe  fifh  with  a 
fair  opportunity  of  admiring  the  divine  pro¬ 
vidence.  She  hath  given  to  craw-fiih,  and 
all  the  animals  of  that  kind,  long  legs,  which 
are  to  them  in  the  place  of  hands  ;  die  hath 
made  them  big  towards  their  extremity,  and 
flender  at  their  origin  ;  as  it  naturally  follows 
from  this  ftruCture,  and  like  wife  from  the 
fhell  with  which  they  are  covered,  that  they 
are  eatily  broken  near  one  of  their  articula¬ 
tions,  flic  hath  put  thefe  animals  in  a  condi¬ 
tion  to  repair  a  lofs,  which  they  are  expofed 
to  fuffer  even  at  the  time  they  exert  thofe 
motions  only  that  the  wants  of  life  require. 

The  time  necelfary  for  the  production  of 
new  legs  is  not  determinate  ;  it  is  one  of  the 
in  fiances  in  which  this  kind  of  generation 
differs  from  that  of  the  fœtus.  Thefe  le^s 
ihoot  forth  and  grow  more  or  left  quick,  like 
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plants,  according  as  the  feafon  is  more  or  lefs 
favourable  ;  the  hotted  days  advance  mod 
their  formation  and  increafe.  Divers  other 
circumdances  render  likewife  the  reproduc¬ 
tion  more  quick  or  How  ;  one  of  the  mod  ef- 
fential  circumdances  is  the  place  yvhere  the 
leg  hath  been  broken  :  to  make  myfelf  more 
clearly  underdood  it  mud  be  obferved,  that 
each  large  leg  hath  five  fimilar  joints  3  now 
if  you  break  off  the  leg  near  the  fourth  joint 
from  the  extremity,  it  will  then  be  repro¬ 
duced  with  the  greated  eafe  :  and  it  is  wor¬ 
thy  of  remark  that  the  legs  naturally  break 
in  that  place  ;  unlefs  they  are  broken  with 
delign,  you  do  not  fee  them  broke  near  any 
of  the  other  articulations  :  it  is  not  in  the 
joint  itfelf  that  the  leg  breaks  ;  the  joint  is 
covered  with  a  drong  and  flexible  mem¬ 
brane  :  but  the  fcale  which  is  near  the  fourth 
joint,  between  that  and  the  third,  is  com¬ 
posed  of  feveral  different  pieces,  which  is 
evident  from  two  and  fometimes  three  futures 
that  one  perceives  in  that  place.  Now  it  is 
in  thefe  futures,  and  particularly  in  the  mid¬ 
dle  one,  that  the  leg  breaks  ;  the  pieces  of  fcale 
are  there  but  weakly  faflened  together,  they 
do  not  apparently  lock  one  into  another  ;  fo 
that  the  leg  may  be  broke  by  a  very  fmall 
force.  If  you  cut  off  a  leg  at  the  fird,  fé¬ 
cond,  or  third  joint,  and  go  to  examine  the 
craw-fifii  fome  few  days  after,  you  will  fee 
with  furprife  that  the  legs,  which  you  had 
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cut  at  thofe  joints,  are  all  broken  off  at  the 
future  néar  the  fourth  joint  ;  as  if  the  craw- 
fifh,  well  knowing  that  their  legs  fhoot  forth 
much  fafter  when  they  are  broke  in  this 
place  than  elfewhere ,  had  the  prudence  to 
break  thfcm  there  of  themfelves.  However 
Ï  have  feveral  times  ieen  parts  of  legs,  which 
had  been  cut  off  near  the  firft,  fécond,  and 
third  joint,  reproduced  from  thofe  dumps  ; 
but  then  they  grew  out  much  flower  than 
thofe  which  have  been  broken  at  the  future 
near  the  fourth  joint  ;  and  moft  commonly, 
as  we  have  mentioned,  you  will  find  the 
craw-fifh  have  broke  them  off  there  anew. 

We  have  already  faid  that  the  fummer  is 
the  moft  favourable  time  for  this  reproduc¬ 
tion  ;  then  it  is  performed  in  four  or  five 
weeks,  whereas  it  will  fcarce  be  completed  in 
eight  or  nine  months  in  the  other  feafons  of 
the  year  :  the  little  legs  likewile,  and  the  horns 
will  be  reproduced  in  the  fame  manner.  I 
was  willing  to  know  if  the  tail  would  be  re¬ 
produced  as  well  as  the  legs  ;  for  this  pur- 
pofe  I  cut  off  tails  in  different  places,  but 
there  never  came  out  parts  refembling  thofe 
I  took  away  ;  the  craw-fifh  always  died  a 
few  days  after  :  if  you  take  off  a  claw  or  a 
part  of  a  claw,  the  whole  or  the  part  returns 
again  in  the  fame  manner  as  the  legs.  Na-  j 
ture  reftores  to  the  animal  precifely  what  it 
hath  loft,  but  makes  no  addition. 

This 
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This  reproduction  of  legs  affords  ftrong 
objections  againft  a  very  ingenious  notion, 
which  is  fupported  by  abundance  of  experi¬ 
ments  ,  I  mean  the  notion  of  thofe  who 
think  that  all  animals  arife  from  thofe  little 
animalcula,  which  are  perceived,  in  thou- 
fands,  in  femine  mafculo.  The  legs,  or  parts  of 
legs  of  crawfifh  do  not  furely  arife  from  an 
animalcule,  or  a  part  of  an  animalcule  :  the 
formation  of  fuch  an  organical  part  as  the  leg, 
or  the  formation  of  the  whole  animal  ma¬ 
chine,  are  in  the  main  equally  difficult.  If 
the  leg  be  truly  produced  anew,  why  may 
not  the  whole  animal  be  produced  anew  like- 
wife  ?  In  a  word,  the  leg,  or  part  of  a  leg, 
doth  not  probably  come  from  a  leg,  or  a 
part,  that  was  pre-exiftent,  and  indued  with 
all  the  motions,  of  which  the  leg  is  capable, 
ever  fin  ce  the  beginning  of  the  world  :  why 
then  fhould  we  be  delirous  of  making  the 
whole  craw-fifh  arife  from  an  animal,  that 
hath  been  in  life  and  motion  ever  fmce  the 
great  creation  ?  The  one  furely  is  no  more 
neceffary  than  the  other. 

The  reafon  why  a  leg  is  reproduced  fo  faff 
in  fummer,  and  fo  flow  in  winter,  I  take  to 
be  this:  the  craw-fifh,  although  carnivo¬ 
rous,  and  voracious  animals,  eat  little  or 
fcarce  at  all,  during  feven  or  eight  months 
of  the  year,  and  confequently  are  not  in  a 
condition  to  furnifh  the  juices  neceffary  for 
new  productions  5  it  is  Sufficient  that  they 
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are  able  to  fupport  life.  During  the  winter 
they  a  fie  mb  le  feveral  together  in  the  fame 
hole,  and  rarely  quit  it  before  the  fpring  ; 
then  they  begin  to  fiir  abroad,  yet  do  not  at¬ 
tempt  much  to  catch  fifii  or  inferils  from  the 
water,  until  the  heat  of  the  weather  becomes 
very  fenfible. 

The  clofe  texture  of  the  fhell,  with  which 
they  are  covered,  hinders  probably  the  per- 
fpiration  from  being  greater,  than  what  may 
be  fupplied  by  the  nourifhment  they  derive 
from  limple  water. 

But  as  loon  as  they  take  more  folid  food, 
they  have  not  only  the  nourifhing  juices  that 
their  prefervation  and  growth  require  3  they 
have  enough  likewife  to  furnifih  out  the  new 
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It  is  probably  the  furplufcige  of  this  nou¬ 
rifhing  juice,  which  is  employed  every  year 
to  form  a  new  fhell  to  each  craw-fiih  ;  there 
is  not  one  but  (trips  off  his  ancient  covering, 
fome  indeed  fooncr  and  others  later,  but  none 
before  the  month  of  May,  nor  after  the 
month  of  September  ;  by  which  it  is  clear 
that  they  never  change  their  (hells  ’till  after 
they  have  begun  to  eat  folid  food.  Before 
they  quit  their  covering,  they  ceafe  to  take 
any  folid  food  for  fome  days,  as  if  they  found 
themfelves  too  full,  and  too  much  ftraitened 
by  their  ancient  (hell  ;  or  as  if  they  knew 
that  a  few  days  of  abftinence,  by  diminiftiing 
their  fiefh,  would  more  eafily  leparate  the 
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ancient  fhell  from  that  which  is  formed  un¬ 
derneath  ;  if  we  may  be  allowed  to  give  the 
name  of  a  fhell  to  a  membrane,  that  is  indeed 
thick,  but  as  yet  very  foft. 

It  is  eafy  to  forefee  this  change  two  or 
three  days  before  it  happens.  If  you  prefs 
with  a  finger  either  the  large  table  or  plate  of 
fcale  that  covers  the  head,  and  a  part  of  the 
back  of  the  animal,  or  fome  of  the  little  plates 
that  cover  the  tail,  you  perceive  them  give 
way  ;  being  no  longer  fupported  by  the  flefh, 
they  yield  and  fink  down  at  a  very  light  pref- 
fure.  The  foftnefs  of  the  fhell  at  a  certain 
feafon,  and  the  finding  of  craw-fifh  (hells, which 
are  entirely  empty,  teem  iufficiently  to  prove 
that  the  craw-fifh  do  actually,  dived  them- 
felves  of  their  (hells  ;  but  to  (peak  the  truth, 
thefe  obfervations  do  not  demonflrate  it,  nor 
take  away  all  matter  of  reply  :  it  might  be 
fuppofed  that  there  are  craw-fifh  of  different 
fpecies  ;  that  it  is  natural  to  fome  to  have  an 
hard  fhell,  and  to  others  to  be  veiled  only 
with  a  foft  (kin  ;  that  there  are  craw-fifh 
which  refemble  certain  fruits;  that  we  fee  al¬ 
monds,  for  example,  whole  fhell  cannot  be 
broken  but  by  an  hammer,  and  .others  again 
whofe  fhell  breaks  with  the  preffure  of  a  fin¬ 
ger..  Perhaps  it  may  be  faid  that  there  are 
certain  difeaies,  which  foften  the  (hells  of 
craw-fifh. 

With  regard  to  the  empty  ihells  one  meets 

with,  it  may  be  faid,  that  they  are  the  re¬ 
mains 
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mains  of  craw-fifh,  which  have  been  the 
prey  of  other  animals. 

The  fact  is  furprifing  enough  to  make  one 
have  recourfe  to  all  the  reafons  that  can  bring 
it  into  doubt.  It  is  icarce  conceivable  that 
an  animal  fhould  divert  itfelf  not  only  of  its 
fhell,  but  likewife  of  all  that  it  hath  cartila¬ 
ginous,  bony,  or  analogous  to  bone  ;  in  a 
word  of  its  whole  frame  3  that  a  living  ani¬ 
mal  fhould  make  as  I  may  fay  its  own  fkele- 
ton,  for  fuch  in  reality  is  the  empty  fhell 
that  one  finds. 

Therefore  to  ertablifh  the  fad:,  I  have  not 
trufted  to  the  probabilities  I  have  before- 
mentioned,  nor  to  the  unanimous  report  of 
fifhermen  ;  but  have  believed  only  my  own 
eyes.  Having  picked  out  fome  crawfilh 
which  appeared  ready  to  moult,  I  put  them 
in  my  clofet  into  vefiels  full  of  water  3  and 
there  having  them  continually  before  my  eyes, 
I  could  at  my  eafe  fee  them  quit  their  anci¬ 
ent  (hell.  I  have  likewife  obferved  them  in 
the  river  itfelf  3  1  ranged  feveral  pots  full  of 
holes  along  the  brink  of  an  arm  of  the  river 
Marne,  which  runs  by  fide  my  garden.  In 
each  pot  I  put  feveral  craw-fhh,  they  had 
there  continually  frefh  wTater  3  and  in  confe- 
quence  of  that  have  diverted  themfelves  much 
fooner  than  thofe  which  I  had  conveyed  into 
my  clofet  3  for  it  is  too  opprefiive  to  the  ani¬ 
mal  to  be  incommoded  at  a  time  that  he  is 
already  fick,  and  hath  need  of  his  whole 
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ilrength.  I  faw  however,  the  fame  preli¬ 
minaries  there  as  in  my  clofet;  fome  hours 
before  the  crawfifh  is  ready  to  ftrip  himfelf, 
he  rubs  his  legs  one  again  ft  another,  without 
changing  place,  ftirs  them  likewife  each  one. 
feparatel  v,  throws  himfelf  along  on  his  back, 
turns  in  his  tail,  and  next  extends  it,  agitates 
his  horns,  in  fhort  exerts  all  thofe  motions 
that  tend  to  give  each  of  thofe  parts  a  little 
loofenefs  in  their  cafe. 

After  thefe  preparations  he  fwells  and  puffs 
up  his  body  more  than  it  is  ufually  ;  then  the 
frft  of  the  tables  that  covers  the  tail,  appears 
disjoined  a  little  from  the  large  table  that  co¬ 
vers  the  head,  and  may  be  called  the  helmet, 
although  it  covers  likewife  the  ftomach,  and 
other  internal  parts.  The  membrane  that 
unites  this  helmet  with  the  firft  table  breaks, 
and  the  body  of  the  craw-fifh  appears  ;  the 
body  is  eafy  to  be  diftinguifhed,  it  is  of  a  dark 
brown,  whereas  the  old  fhell  inclines  to  a 
greenifh  brown.  I  fhall  mention  by  the  way 
that  it  is  by  this  laft  colour  that  one  knows 
thofe  which  have  not  yet  moulted,  and  that 
the  more  they  are  of  a  brown  and  dirty 
green,  the  nearer  they  are  to  moulting. 

They  do  not  labour  to  dived  themfelves 
of  their  fhell  immediately  after  the  preceding 
rupture  ;  they  repofe  themfelves  for  fome 
time  ;  afterwards  they  begin  again  to  agitate 
their  legs,  and  all  their  other  parts  ;  at  length 
the  inftant  being  come,  when  they  think 
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themfelves  able  to  get  rid  of  a  troublefomc 
covering,  they  fwell  and  puff  up  the  parts 
which  are  covered  by  the  helmet  :  the  hel¬ 
met  is  railed  up  and  feparated  from  thofe 
parts  where  the  legs  take  their  rife,  it  be¬ 
comes  loofe,  the  membrane  which  held  it 
along  the  edges  of  the  belly-part  breaks,  it 
continues  only  fattened  about  the  mouth  ; 
you  fee  jutting  out  all  round  the  helmet  that 
part  of  the  body  which  was  before  covered 
by  it. 

From  the  inftant  above-mentioned,  to  the 
time  that  the  crawfifh  becomes  entirely  nak¬ 
ed,  there  doth  not  pafs  more  than  a  quarter 
of  an  hour  when  it  moults  in  the  river  ; 
whereas  in  my  clofet  they  have  been  in  la¬ 
bour  for  feveral  hours  :  as  they  were  there 
lefs  at  their  eafe,  they  have  fometimes  given 
themfelves  much  more  turmoil  and  motion, 
which  hath  occasioned  the  helmet  to  be  en¬ 
tirely  detached,  whereas  in  the  river  the  hel¬ 
met  hath  continued  always  fattened  about 
the  mouth. 

The  helmet  being  lifted  up  to  a  certain 
degree,  you  fee  its  edge  fpreading  out  from 
the  firft  of  the  tables  ;  the  crawfifh  then 
draws  his  head  backwards,  and  diflodges  his 
eves  from  their  cafes  ;  at  the  fame  time  he 
difengages  a  little  all  the  other  parts  of  the 
fore* part  of  the  head  ;  the  legs  themfelves 
are  drawn  a  little  backwards,  for  there  is 
but  one  pair  that  is  articulated  bevond  the 
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helmet.  At  length  after  having  fwelled  him- 
felf  feveral  fucceffive  times,  he  draws  his 
whole  body  backwards,  and  uncaies  either 
one  of  the  great  legs,  or  all  the  legs  of  one 
fide,  or  a  part  of  thofe  on  one  fide  3  fome- 
times  thofe  of  both  fides  are  difengaged  at 
the  fame  time  ;  for  it  doth  not  pals  in  one 
uniform  manner  in  all  crawfiffi  :  the  legs  are 
fometimes  fo  difficult  to  be  drawn  out,  fo 
clofely  confined  within  their  cafe ,  that  they 
break  off  and  remain  behind*  All  this  la¬ 
bour  is  extremely  violent  to  the  animal  3  I 
have  found  feveral  die  in  the  operation,  and 
particularly  the  young  ones. 

At  laft,  when  the  legs  are  difengaged,  the 
crawfifh  draws  his  head  from  beneath  the 
helmet,  and  likewife  the  other  parts  which 
it  covered,  then  darts  himfelf  forwards,  ex¬ 
tends  fuddenly  his  tail,  and  trails  it  out  im¬ 
mediately  ;  by  this  laft  motion  he  entirely 
quits  his  ancient  cafe.  From  this  lait  act  of 
vigour  he  falls  into  a  great  weaknefs;  all  his 
legs  are  fo  foft  that  they  bend,  particularly 
in  the  places  of  their  articulation,  like  wetted 
paper.  Yet  if  you  take  up  a  crawfifh  imme¬ 
diately  after  he  is  come  out  of  his  fhell,  you 
perceive  his  body  to  be  much  harder  than  it 
is  naturally  :  the  hardnefs  I  fpeak  of  doth  not 
referable  that  of  the  fhell  ;  it  is  the  entire 
mafs  of  fie (h  which  you  perceive  to  be  hard  -, 
the  violent  convulfions,  into  which  the  mul- 
cles  are  thrown,  are  perhaps  the  caufe  or  it. 
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I  would  obierve  that  when  the  helmet  is 

onte  raifed  un,  and  that  the  crawfifh  have 

begun  to  dilengage  their  leers,  there  is  no¬ 
ir?  c>  ir>  o  1 

thin"  capable  of  hopping  them;  I  have  of¬ 
ten  ta  hen  them  out  of  the  water  in  this  ftate, 
oronountr  to  mvfelf  to  prcfefve  them  halt 
dripped  ;  they  completed  their  moulting  in 
t'nitd  of  me  even  in  my  hands.  In  vain  have 
}  preffed  the  body,  it  did  not  hinder  them 
from  drawing  their  legs  out  of  their  fheath, 


■anti  even 


often 


with-  vigour. 


In  fine  they  were 


dwelled'  entirely  before  I  could  have 


the  time  to  put  them  into  brandy  or  vinegar, 
where  I  defigned  to  let  them  die  ;  feme  times 
even  thofe  which  I  have  put  into  thefe  li¬ 
quors,  fo  different  from  water,  have  ftil! 
completed  their  moulting  there. 

We  will  now  confider  the  fliell  that  the 
crawfifh  hath  juf!  quitted  ;  you  would  take 
that  fliell  itfelf  for  another  crawfifh;  there  is 
nothing  wanting  to  it  externally.  The  piece 
Which  we  have  named  the  helmet  being  no 
longer  fupported,  arid  being  adherent  to¬ 
wards  the  mouth,  falls  back  to  its  former 
place  ;  there  is  no  difference  obfervable  be¬ 
tween  this  carcafs  and  an  in  tire  crawfifh. 

There  is  in  the  animal’s  Gripping  off  its 
fliell  one  circumftance  that  may  appear  in¬ 
conceivable,  which  is,  that  a  leg  fliould 
come  out  of  its  fcaly  cafe ,  and  that  the  only 
opening  of  this  cafe ,  through  which  the  leg 
could  pafs,  fliould  be  fo  fmall  that  it  is 
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impoffible  the  leg  fhould  have  palled  * 
but  in  faCt  it  hath  not  pafled  through  that 
opening,  but  the  cafe  hath  a  flit  that  is  not 
dilcernible  along  its  whole  length,  and  is 
com  poled  of  two  pieces  fo  exactly  joined, 
that  they  appear  abfolutely  but  one  :  this  flit 
lpreads  itfelf  open  a  little  to  give  paflage  to 
the  leg,  and  in  a  moment  clofes  again  fo  har- 
tnonioujly  that  the  flit  dilappears,  as  if  nature 
had  ftudied  to  conceal  the  method  fhe  em¬ 
ploys  to  give  paflage  to  the  leg.  We  have 
left  the  crawfifh'  covered  with  a  foft  mem¬ 
brane  alone,  inftead  of  an  hard  fhell  which 
he  had  before  ;  he  doth  not  continue  long  in 
this  condition  ;  I  have  fometimes  feen  this 
membrane  affame  all  the  hardnefs  of  the  an¬ 
cient  fliell  in  24  hours  ;  in  general  it  doth 
not  affume  that  hardnefs  under  2  or  3  days. 

The  little  time  that  this  fhell  requires  to 
harden  is  like  wife  one  of  the  Angularities 
which  the  crawflfli  affords  us  :  it  is  import¬ 
ant  to  the  animal  to  have  an  hard  covering, 
without  which  he  is  expofed  to  be  the  prey 
even  of  his  own  fpecies  ;  but,  perhaps,  the 
way  that  nature  employs  to  give  hardnefs  to 
this  fhell  is  more  Angular  ftill  ;  at  leaft  if  my 
conjectures  prove  true,  and  my  obfervations 
can  conArm  what  i  think  hath  been  advanced 
fomewhere  by  Van  Helmont. 

I  confider  the  two  ftones  Atuated  in  the 
ftomach,  and  known  under  the  name  of  crabs 
eyes,  as  the  matter  prepared  and  laid  up  in 
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flore  ?  in  order  to  ferve  when  occafion  requires 
for  hardening  the  {hell.  It  is  well  known 
that  thofe  forts  of  ftones  are  not  to  be  found 
at  all  times  in  the  crawfifh,  you  may  trace 
their  different  degrees  of  growth  by  opening 
crawfifh  in  different  ffates  ;  but,  perhaps,  it 
is  not  known  that  the  crawfifh,  in  which 
thofe  ftones  are  the  largeft,  are  the  crawfifh 
that  are  ready  to  moult  ;  one  finds  them 
like  wife  in  crawfifh  that  are  diffedted  imme¬ 
diately  after  moulting  ;  but  if  one  day  after 
the  moulting  you  open  the  crawfifh,  you  find 
the  ftones  much  fmaller  than  could  be  ex* 
pedted  ;  and  laftly,  if  you  open  the  crawfifh 
when  its  fhell  hath  aftumed  all  the  hardnefs 
that  is  natural  to  it,  the  two  ftones  no  lon¬ 
ger  appear.  Doth  it  not  leem  from  thence 
that  the  one  increafes  at  the  expence  of  the 
others  ?  Since  in  proportion  as  the  (hell  har¬ 
dens,  the  ftones  diminifh  in  fize,  and  are  no 
longer  found  when  the  fhell  is  become  hard  ; 
is  it  not  reafonable  to  think  that  the  ftones 
are  difiblved,  and  that  the  ftony  juice  is  car¬ 
ried  and  depofited  in  the  interftices  of  the 
fibres  of  the  fkin  or  foft  membrane  ?  When 
the  fhell  is  arrived  to  a  certain  pitch  of  hard- 
.  nefs,  it  permits  no  further  entrance  to  thofe 
ftony  parts,  but  the  hardnefs  flops  at  that  de¬ 
gree.  We  do  not  perceive*  the  fhell  to  in- 
ereafe  afterwards  either  in  thicknefs,  or  in 
•any  other  way;  and,  perhaps,  it  is  from 
thence  that  the  crawfilh  are  conftrained  to 

caft 


*35 


PHYSICS. 

caft  their  (hells  every  year  :  their  habit  be¬ 
comes  too  fhort  and  too  ftrait,  it  confines 
them  and  obliges  them  to  quit  it.  This  con¬ 
jecture  appears  ftrengthened  by  an  obferva- 
tion  I  have  made,  and  am  aflured  of  bv  a 
careful  meafuring,  namely,  that  each  part  of 
a  crawfifli  which  hath  lately  moulted,  is  con- 
fiderably  larger  every  way  than  the  cafe  he 
hath  quitted.  It  follows  from  hence,  how¬ 
ever,  that  the  growth  of  a  crawfifli  is  ex¬ 
tremely  flow  ;  for  he  grows  only  fo  much 
every  year  as  the  lize  of  the  new  fliell  ex¬ 
ceeds  that  of  the  old  :  the  fifhermen  fay  that 
a  crawfifli,  which  is  fix  or  feven  years  old, 
is  but  of  a  moderate  fize. 

We  fhall  add  before  we  conclude  this  ar¬ 
ticle,  that  at  the  time  the  crawfifli  are  ready 
to  moult,  there  is  in  them  another  produc¬ 
tion  much  more  remarkable  than  that  of  their 
fliell  ;  I  mean  the  production  of  a  new  fto~ 
mach  3  this  fact  hath  been  related  many 
years  ago  by  Van  Helmont,  but  flood  in  need 
of  a  more  certain  teflimony.  Mr.  Geoffroy 
junior  hath  given  himfelf  the  trouble  to 
examine  into  it,  and  hath  really  found  a  new 
ftomach,  which  invelopes  the  old  one  ;  and 
what  is  more  remarkable  ft  ill,  he  thinks  it 
probable  that  the  old  ftomach  diffolves,  and 
becomes  the  nrft  food  which  the  now  one 
digefts. 

Memoirs  1712,  pag .  226,  and  Memoirs 

1 718,  par.  264. 

K  4  *  The 


* 


i36 

Of  bezo- 
ard  ftones, 
and  pearls. 


PHYSICS. 

The  firft  ftones  that  bore  the  name  of  be¬ 
zoard  were  brought  from  the  eaft  :  fin  ce  the 
difeovery  of  America  there  have  come  from 
thence  ftones,  which  being  pretty  much  con¬ 
formable  to  the  firft  in  ftrudture  and  in  vir- 
tue,  have  likewife  received  the  fame  name. 
There  are  likewife  other  ftony  fubftances, 
taken  out  of  animals,  and  difpofed  in  lays, 
which  have  been  named  bezoard,  by  adding 
to  them  the  name  of  the  animal,  from  which 
they  were  taken  ;  fuch  are  the  ftones  called 
monkey  bezoard.  Some  taking  the  word  be¬ 
zoard  in  the  lignification  of  a  counter-poi- 
fon,  have  applied  it  indifferently  to  all  fub- 
ftances  that  had  this  virtue  ;  from  thence  it 
is  that  the  name  hath  been  given  to  chemical 
compofitions,  fuch  as  the  mineral  bezoard, 
&c. 

From  the  obfervation  that  the  bezoard 
ftone  was  difpofed  in  lays,  the  name  hath 
been  givçn  to  a  fort  of  figured  ftone,  fuch 
as  is  found  in  America,  in  different  parts  of 
the  earth,  and  to  which  the  fame  virtues  are 
likewife  attributed  :  we  find  this  fort  of  be¬ 
zoard  in  Italy,  Sicily,  and  even  in  France, 
in  different  places,  and  particularly  in  Lan- 
• 

We  have  mentioned  in  general  the  differ¬ 
ent  fubftances  known  under  the  name  of  be¬ 
zoard  :  but  to  fpeak  properly  the  bezoard 
is  a  ftony  fubftance,  taken  out  of  fome  ani¬ 
mal,  compofed  of  feveral  lays  or  coats,  like 
2  an 
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an  onion,  and  which  hath  fome  virtue  for 
refifting  poifon  ;  the  two  principal  fpecies, 
as  we  have  already  faid,  are  the  oriental  and 
occidental.  We  know  in  general  that  this 
^tone  is  found  in  the  ftomach  of  a  kind  of 
wild  goat  that  browfes  on  aromatic  plants. 
If  Tavernier  is  to  be  believed,  there  are  fe- 
veral  of  thefe  ftones  found  in  the  fame  ani¬ 
mal,  which  may  be  known  by  the  touch  ; 
the  ftones  are  of  different  figures  and  ftzes  5 
there  are  fome  which  have  the  fhape  of  a 
kidney,  or  a  bean,  others  are  round,  oblong, 
or  of  an  irregular  figure  :  the  middle  or  cen¬ 
ter  of  the  ftone  is  commonly  occupied  by 
fome  hard  body.  I  have  found  in  the  center 
of  feveral  that  I  have  opened,  ftraws,  hair, 
marcafites,  flints,  gravelly  fubftances,  united 
together,  and  as  hard  as  ftone  :  I  have  like- 
wile  found  talc,  wood,  ftones  refembling 
cherry  ftones,  nuts  of  various  forts,  and  pieces 
of  nuts. 

I  imagine  that  the  fubftances  included  in 
the  bezoard  ferve  precifely  to  indicate  the 
manner  in  which  it  is  produced  :  thefe  folid 
and  undigefted  bodies  remaining  in  the  fto¬ 
mach  of  the  animal,  may  irritate  the  glands 
of  it  ;  and  the  lymph  continually  thickening 
together  with  the  juices  of  the  aromatic 
plants,  that  the  animal  feeds  on,  round 
thofe  bodies  or  buds  as  Tavernier  calls  them, 
may  well  be  fuppofed  to  form  the  polifhed 
lays. 
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I  obicrvc  like  wife  that  whatever  body 
makes  the  center  of  this  ftone,  the  lays  of 
it  are  fo  delicate  and  fo  well  turned,  that  ex¬ 
ternally  the  ftone  hath  the  figure  of  the  fub- 
ftance  which  is  included  within.  Thus  foe, 
example,  if  it  be  a  ftraw,  the  done  will  he 
long  5  if  a  flint,  it  will  keep  that  figure,  &c. 
infotnuch  that  by  the  fhape  and  weight  one 
may  guefs  what  fubflance  they  contain. 

Even  the  fofiile  bezoard  is  formed  in  die 
fame  manner,  having  in  the  center  fome  fo¬ 
reign  body,  round  which  the  bezoardic  flrata 
are  formed  and.  ranged  :  in  the  fofiile  kind 
Bocconi  hath  obferved  nuts  of  different  forts, 
flints,  gravel  ftones,  wood,  metal,  coal,  &c. 
I  have  examined,  fays  Mr.  Geoffroy,  fome 
that  are  called  priapolites ,  which  grow  in 
Languedoc  ;  one  of  which,  given  to  me  by 
Mr.  Bon,  had  the  center  occupied  by  a  piece 
of  rock  cryftal. 

With  regard  to  the  animal  bezoard  we  find 
fevefal  of  thole  ftones  in  the  ftomach  of  one 
fingle  animal.  Tavernier  fays,  exprefsly,  that 
fix  of  thofe  goats,  which  were  made  a  pre- 
fent  of  to  him,  had  in  all  17  bezoard  ftones, 
that  might  be  felt  outwardly  and  counted  ; 
and  that  the  value  of  the  animal  increafed  in 
proportion  to  the  number  of  ftones  that  were 
felt.  This  agrees  perfectly  with  what  Clu- 
fius  relates  of  the  animal  that  bears  the  occi¬ 
dental  bezoard  ;  he  fays  that  a  friend  he  had 
at  Peru,  and  who  firft  difeovered  the  occi- 
7  ;  dental 
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dental  bezoard,  being  deurous  to  know  how 
thofe  ftones  were  formed  in  the  body  of  thefe 
animals,  differed  one,  and  found  in  the  fto- 
mach  a  kind  of  pouch,  where  thofe  ftones 
were  ranged  in  a  row  like  the  buttons  on  a 

Coat.  » 

Thefe  two  paffages  are  entirely  oppofite  to 
what  Pomet  tells  us,  who  pretends  that  there 
cannot  be  above  one  bezoard  ftone  in  the 
ftomach  of  each  animal.  Indeed  he  allures 
us  that  he  would  not  dare  to  contradift  au¬ 
thors  who  have  treated  of  it,  if  he  had  not 
in  his  hands  a  proof  to  juftify  his  opinion  : 
this  affair  is  proper  for  our  examination, 
and  the  more  fo,  becaufe  no  one  that  I  know 
of  hath  publickly  fhewn  the  error  of  Pomet, 
on  the  pretended  coat  of  the  bezoard  ani¬ 
mal,  which  he  fays  is  one  of  the  greatelt  cu- 
riofities  that  hath  been  feen  for  a  long  time 
in  France. 

This  coat,  fays  he,  is  about  the  bignefs 
of  a  goofe’s  egg,  garnifhed  outwardly  with 
rough  hair,  fhort,  and  of  a  dun  coloui 
which  being  cut  open,  you  find  there  a  thin 
and  brown  fhell,  which  ferves  for  a  covering 
to  another  fhell  that  is  white,  and  hard  as  a 
bone,  wherein  is  contained  that  ftone  to 
which  the  name  of  bezoard  hath  been  given. 
Pomet' s  treatife  of  drugs. 

Now  this  fo  lingular  a  covering,  of  which 
he  pretends  to  have  made  the  difeovery,  is  not 
at  alia  part  of  the  animal  which  beais  the 

bezoard ; 
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bezoard  ;  it  is  an  exotic  fruit,  in  which  Po- 

met,  or  fome  quack,  by  whom  he  let  him- 

felf  be  deceived,  had  inchafed  very  dextroufly 

a  bezoard  (tone  •  this  fraud  was  detected  about 

a  year  ago.  As  I  was  examining  with  Mr. 

Vaillant,  and  Mr.  De  Jufiieu,  demon ftrators 

of  botany  at  the  royal  phylic  garden,  this 

fingular  piece  of  the  cohesion  of  Mr.  Po- 

met,  we  were  fatisfied  that  this  pretended 

covering  could  not  be  a  part  of  any  animal, 

and  muft  be  fome  fruit  that  was  but  little 

known;  which  was  afterwards  difeovered  to 

be  true  by  Mr.  Vaillant,  who  happened  to 

have  fome  of  that  fort  of  fruit,  and  with  eafe 

made  with  it  bezoards,  together  with  their 

covering,  entirely  refembling  the  bezoard  fo 

much  valued  by  Mr.  Pomet  :  the  fruit  grows 

on  a  fort  of  palm-tree  deferibed  by  John 

Bauhin,  which  he  calls  palma  caciofera  ;  it 

is  deferibed  likewife  by  Theophraftus  :  the 

tree  grows  in  Egypt,  Nubia,  and  Ethiopia. 

Cordus  calls  it  mix  Indien  mhior .  It  is  of  ufc 

to  natural  hiftory  to  difeover  fuch  frauds. 

* 

I  place  in  the  rank  of  bezoard  ftones  all 
fuch  fubftances  as  are  formed  by  lays  in  the 
body  of  animals  :  pearls,  which  I  rank  of 
this  number,  deferve  it  the  more,  as  I  have 
found  fome  of  them  in  certain  fhell-fifh  fo 
like  to  the  common  bezoard,  that  it  is  diffi¬ 
cult  to  diftinguifh  them  at  the  firft  fight. 
Thefe  pearls  are  produced  in  the  fhell-fifh 
called  pinna  marina ,  Jive  cijhcra  Matkioli ,  of 

which 
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which  there  is  great  plenty  on  the  coaft  of 
Provence.  The  pearls  that  are  found  in  this 
fhell-fifh  are  not  all  of  the  fame  water; 
fome  are,  as  I  have  laid,  perfectly  like  be¬ 
zoard  ftones  ;  others  are  of  the  colour  of  co¬ 
ral  and  amber  ;  others  again  of  the  colour  of 
pearls,  but  more  leaden  ;  their  fhape  is  com¬ 
monly  that  of  a  pear.  Ail  thefe  different 
varieties  of  figure  and  colour  do  not  hinder 
them  from  being  of  the  fame  nature,  fince 
they  are  produced  in  the  body  of  the  fame 
fifh.  That  thefe  pearls,  as  well  as  all  others, 
are  formed  in  the  body  of  fhell-fifh  in  the 
fame  manner  as  the  common  bezoard  in  the 
body  of  thofe  goats  that  fupply  it,  is  not  dif¬ 
ficult  to  be  proved,  fince  by  breaking  them 
one  finds  them  ftreakcd  like  certain  bezoards, 
and  formed  round  a  kernel,  which  appears 
itfelf  to  be  a  little  pearl.  No  one  doubts  but 
the  oriental  pearls  are  of  the  fame  nature  as 
thofe  which  are  produced  in  other  fhell-fifh; 
fuch  as  in  the  oy fiers  we  commonly  eat,  and 
the  different  forts  of  mufcies  :  all  the  differ¬ 
ence  between  them  arifes  only  from  their 
different  water  ;  but  there  is  through  all  the 
fame  matter,  and  the  fame  conftrudtion,  as 
is  vifible  from  the  different  pearls  one  finds 
in  the  pinna  marina  ;  we  fhould,  therefore, 
confider  pearls  as  true  bezoard  ftones  in  re- 
fpedt  of  their  nature,  although  they  are  not 
entirely  fo  in  refpedt  of  their  virtue. 

I 
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I  ftaall  not  relate,  fays  Mr.  Reaumur,  all 
that  the  ancients  have  delivered  fabulous  on 
the  origin  of  pearls  ;  natural  philofophy  is 
too  far  advanced  to  require  any  proof  that 
they  are  not  produced  by  a  celeflial  dew, 
notwithftanding  all  the  alfertions  of  grave 
authors  :  thofe  who  have  taken  them  for  the 
eggs  of  the  fifh  where  they  are  found  do  not 
deferve  our  regard  any  more  than  the  others. 
Mr.  Geoffroy  jun.  ranks  them  nmongft  be- 
zoards,  as  he  places  in  this  clafs  all  floncs 
formed  in  lays  or  ftrata,  which  are  ingen- 
dered  in  animals  :  it  is  certain  that  they  can¬ 
not  be  confidered  but  as  other  flones,  which 
are  formed  in  animals,  fuch  as  the  flones  of 
the  kidnies,  bladder,  &c.  They  are  proba¬ 
bly  likewife  the  effedt  of  a  difeafe  of  the  fifh  : 

j  * 

it  is  by  no  means  furprifing  that  an  animal, 
that  hath  veffels  where  there  circulates  a  fuf- 
ficient  quantity  of  don  y  juice  to  fupply  the 
building,  thickening,  and  enlarging  a  fhell, 
fliouid  have  enough  likewife  to  form  ftones, 
if  there  fhould  happen  an  effufion  of  the 
juice,  dedined  for  the  growth  of  the  fhell, 
into  feme  cavity  of  the  body,  or  between  its 
membranes.  The  done  is  called  a  pearl, 
when  the  juice  that  hath  over-flowed,  and 
of  which  it  is  formed,  is  of  a  lilver-colour 
water,  approaching  to  that  of  mother  of 
pearl  -,  and  its  colour  is  likely  to  be  fuch  in 
rnufcles,  oyders,  and  other  pearl  fliell-filh, 
whole  very  fhell  is  of  the  colour  of  the  naker . 

As 
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As  air  and  aliment  render  the  inhabitants 
of  certain  countries  fubjedt  to  certain  difeafes, 
fo  undoubtedly  the  waters  of  feas  and  rivers, 
which  fiih  refpire  and  are  nourifhed  by,  caufe 
in  them  many  diforders.  From  thence  it  is 
that  nothing  is  more  uncertain  than  the  num¬ 
ber  of  pearls  found  in  thole  IhelFfilh  3  in 
feme  of  the  pinnæ  marinæ  I  have  found  none 
at  all,  in  others  I  have  found  twenty.  Muf- 
cles  of  the  lame  fpecies  have  pearls  in  fome 
rivers,  and  none  at  all  in  others  ;  our  oy- 
fliers  would  perhaps  be  more  precious ,  if  the 
waters  of  our  feas  were  lefs  wholfome. 

Memoirs  1710,  pag.  235.  Memoirs  1712, 
pag .  202.  Memoirs  1717,  pag.  186. 

It  is  by  no  means  furprifing,  fays  Mr.  De  A  fingtifar 
Reaumur,  that  the  worm  I  am  going  to  give  ipcclF  or 
an  account  of  lhould  have  eicaped  the  ob-  worm, 
lervers  of  nature  3  it  is  rare,  very  1'mall,  and 
at  firft  light  offers  nothing  very  lingular  3  yet 
if  contemplated  a  little  it  appears  very  well 
to  deferve  our  attention.  The  fmalleft  in- 
fedts,  and  the  larged:  animals,  all  come  from, 
the  fame  hand,  and  bear  equally  the  ftamp 
and  charadter  of  the  great  Creator. 

This  aquatic  worm  is  no  more  than  7  or 
8  lines  in  length,  yet  feems  itjelf  alone  to  com- 
pofe  a  whole  clafs  3  at  leaft  we  know  not  any 
clafs  of  animals,  under  which  we  can  rank 
him  3  terreflrial  animals  live  on  earth,  aqua¬ 
tic  in  water,  and  the  amphibious  fometimes 

on 
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on  earth,  and  fomctimes  in  water;  This 
animal  hath  the  two  extremities  of  its  body 
aquatic,  its  head  and  tail  being  always  in  wa¬ 
ter,  and  the  reft  of  its  body  is  always  on 
land  :  to  conceive  how  this  is  poffiblc  it  is' 
neceffary  to  know  its  figure. 

Like  feveral  infers  it  iscompofed  of  differ¬ 
ent  rings  ;  it  hath  eleven  between  the  head 
and  tail  ;  they  are  all  pretty  nearly  fpherica!, 
and  refemble  chaplets  of  beads  ft  ringed  one 
to  another.  Thisinfedtis  almoft  always  bent 
double,  like  a  fiphon  ;  I  mean  that  one  of  its 
parts  is  longer  than  the  other,  and  that  they 
are  both  aimoft  parallel  to  each  other,  in 
fuch  manner  that  the  head  and  tail  are  alwavs 

w 

near  the  one  to  the  other  ;  the  part  that  goes 
from  the  bend  to  the  tail  is  a  little  longer 
than  that  which  noes  from  the  fame  bend  to 

O 

the  head  :  it  is,  however,  the  fixth  ring  that 
is  commonly  in  the  middle  of  the  bend  ;  but 
the  five  rings  towards  the  tail  are  larger  than 
the  five  rings  towards  the  head. 

It  is  only  the  head  and  tail,  and  the  ring 
the  neareft  to  the  tail,  that  are  conftantly 
in  water,  the  nine  other  rings,  or  at  leaft 
feven  of  the  other  rings  are  on  land.  The 
infedt  keeps  itfelf  at  the  edge  of  ftagnating 
waters;  a  water  much  agitated  would  not 
fuit  it  ;  as  loon  as  the  water  covers  it  a  little 
more  than  we  have  mentioned,  it  finds  itfelf 
uneafy  and  removes  ;  if  on  the  contrary  the 

water 
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water  covers  it  lefs,  it  draws  nearer  to  the 
water  in  an  inftant* 

The  worm  having  no  more  than  8  lines 
in  length,  it  would  not  be  eafy  to  make  this 
obfervation  when  it  is  at  the  edge  of  a  large 
piece  of  water  :  fo  that  it  is  by  examining  it 
in  glaftes  or  cups  full  of  water,  that  I  have 
been  able  to  perceive  what  I  have  juft  rela¬ 
ted.  I  faw  it  always  faften  itfelf  to  the  tides 
of  the  veflel,  in  fuch  manner  that  its  head 
and  tail  were  in  the  water,  and  the  reft  of 
its  body  was  out.  If  by  inclining  the  veffel 
one  way  I  obliged  the  water  to  cover  it  more, 
it  removed  itfelf  as  faft  as  it  was  able  :  if  by 
inclining  the  veflel  the  contrary  way  I  made 
the  water  leave  it,  it  eagerly  moved  to  get  at 
the  water  which  was  wanting  to  it. 

Moreover  its  manner  of  walking  or  creep- 
ing  gave  me  occaflon  to  examine  it  more  dole- 
ly  ;  it  appeared  to  me  todeferve  a  place  amongft 
the  progreftive  motions  of  aquatic  animals, 
of  which  I  have  already  given  an  account. 

In  its  natural  manner  of  moving,  it  is  the 
middle  of  its  body  that  advances  forward  the 
fir  ft  toward  the  place  where  the  animal  would 
approach  ;  that  is  to  fay,  it  is  the  fixth  ring 
that  is  the  moft  forward,  and  feems  to  lead 
the  reft  of  the  body,  as  it  is  the  head  that 
advances  firfl  in  four-footed  animals.  In  a 
word,  whilft  it  moves  it  continues  bent  in 
the  fhape  of  a  fiphon,  and  the  middle  ring 
begins  the  progreflive  motion.  It  is  not 
Vol.  I.  L  with 
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with  a  vermicular  motion  that  it  advances  in 
this  manner  ;  it  hath  legs,  very  imali  in¬ 
deed,  and  whofe  thape  can  fcarce  be  dif- 
cerned  without  the  affiftance  of  a  magnify- 
ing-glafs  :  thefe  legs  are  likewife  one  of  its 
Angularities.  They  are  fattened  to  its  back, 
that  is  to  fay,  to  the  part  oppofite  to  its  belly  ; 
from  whence  it  follows  that  it  lies  continu¬ 
ally  on  the  back,  with  its  mouth  turned  up¬ 
wards.  This  laft  circumftance  is  not  parti¬ 
cular  to  it  ;  we  know  fome  forts  of  flies  and 
aquatic  infedts  which  fwitn  always  on  their 
back,  becaufe  they  feed  on  infedts  that  fwim 
or  walk  on  the  furface  of  the  water  :  it  is 
for  the  like  reafon  that  our  infedt  hath  its 
mouth  turned  upwards.  The  mouth  is  fur- 
rounded  by  four  little  hooks,  in  the  manner 
of  other  voracious  infedts  :  from  its  middle 
there  iffue  two  little  parts  made  in  the  thape 
of  a  tuft.  The  animal  continually  agitates 
thefe  two  little  tufts,  by  lengthening  them 
out,  drawing  them  back  again,  and  moving 
them  from  right  to  left.  This  little  agita¬ 
tion  keeps  the  water  in  a  continued  motion, 
and  the  little  bodies  that  fwim  on  the  water 
are  brought  by  this  means  from  a  diftance, 
and  fucked  into  its  mouth.  This  is  the  ar¬ 
tifice  it  makes  ufe  of  for  its  nourifhment. 
When  it  hath  drawn  fome  little  body  that  it 
thmks  a  fuitable  mortel,  it  advances  the 
head,  feizes  it  greedily,  and  fwallows  it. 

I  have  feen  infedts  taken  in  this  manner 

which 
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which  were  of  extreme  fmallnefs,  and  could 
not  be  fecn  hut  with  an  excellent  glafs. 
Altho’  what  it  takes  in  this  manner  is  very 
final!-,  yet  it  eats  a  great  deal  in  proportion 
to  its  bignefs,  for  there  are  continually  little 
bodies  entering  into  its  mouth  ;  we  may  well 
fuppofe  that  the  greateft  part  of  them  are 
not  a  fuitable  nourifhment.  Befides  its  na¬ 
tural  motion  with  its  legs,  it  hath  like  wife  a 
vermicular  motion,  which  it  rarely  puts  in 
ufe,  and  is  always  attended  with  difficulty. 
Its  legs  are  fo  ntuated  as  to  contribute  to  the 
motion  we  have  already  deferibed,  in  which 
the  middle  advances  forwards  the  fir  it  ;  but 
when  it  would  move  the  head  and  tail  tne 
firfi ,  the  legs  can  be  of  no  fervice  to  it.  To 
move  itfelf  in  this  diredtion,  it  hath  only  a 
vermicular  motion. 

Nature  affords  us  in  this  Angle  infedt  thefe 
fever al  fubjedts  of  admiration,  that  the  tail 
and  head  live  perpetually  in  water,  whilft 
the  reft  of  the  body  lives  on  land,  that  it 
hath  legs  on  its  back  ;  that  when  it  moves 
naturally  it  makes  the  middle  of  its  body  ad¬ 
vance  the  fifih  as  other  animals  do  their 

head. 

Memoirs  1714*  pag*  203. 

Without  fuch  a  teftimony  as  that  of  Mr. 
Leibnitz,  we  fhouid  not  dare  to  relace  that 
near  Zeitz  in  Mifnia  there  is  a  dog  that  talks. 
It  is  a  countryman’s  dog  of  a  very  common 

L  2  '  &ape. 


A  remark¬ 
able  talk¬ 
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fhape,  and  of  a  moderate  fize.  A  young 
child  heard  it  utter  fome  founds,  which  he 
thought  rcfembled  fome  German  words,  and 
upon  this  took  it  into  his  head  to  teach  it  to 
fpcak.  The  mafter,  who  had  nothing  better 
to  do,  fpared  no  time  nor  pains  ;  and  luckily 
the  pupil  had  fuch  difpolitions  as  it  would  be 
difficult  to  find  again  in  any  other.  At 
length,  after  fome  years,  the  dog  could  pro¬ 
nounce  about  thirty  words  :  of  this  number 
are  tea ,  coffee^  chocolate ,  ajfembly ,  words  that 
are  current  in  all  modern  languages  without 
much  variety.  It  is  to  be  obferved,  that  the 
dog  was  three  years  old  when  he  was  put  to 
fchool.  He  talks  only  by  echo,  that  is 
to  fay,  after  his  mafter  hath  pronounced  a 
word  ;  and  he  feems  to  repeat  it  by  con- 
ftraint,  and  againft  his  inclination,  altho’  not 
beaten.  It  muff  be  obferved  likewife,  that 
Mr.  Leibnitz  faw  and  heard  him. 

♦  /■  i  '•%;.»  A 

Hi  ft  or  y  1 7 1 5,  fag.  3 . 

N.  B.  The  academy  thought  it  necejfary  to 
premife  an  apology  for  relating  the  faff, 
and  I  think  it  necejfary  to  adjoin  one  for 
extracting  it .  I  am  induced  to  it  in  or¬ 
der  to  give  an  hint  to  fome  ingenious  per - 
fon  for  exhibiting  a  talking  dog>  as  we 
have  lately  had  a  chien  f  avant. 

On  this  occafon  1  cannot  omit  mentioning 
what  the  academy  hath  obferved  in  another 
place  with  regard  to  apes  and  monkies .  The 

molt 
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mod  perfed  refemblance  they  have  to  man 
confifts  in  the  organs  of  voice  ;  they  have 
them  fo  formed  that  the  negroes  have  reafon 
to  fay,  without  knowing  it,  that  monkies 
could  talk  if  they  would  ;  and  that  the  greateft 
part  of  philofophers  are  to  blame  in  fuppofing 
too  generally,  that  the  animals  exert  fuch  and 
fuch  adions,  becaufe  it  happens  that  they 
have  organs  fuited  to  them.  It  is  not  owing 
to  the  want  of  organs  that  apes  and  monkies 
do  not  articulate  founds,  and  eflablifh  a  lan¬ 
guage  amongft  themfelves  ;  it  is  owing  to  the 
want  of  a  fufficient  underftanding  ;  for  one 
of  the  molt  admirable  adions  of  man  is  that 
of  fpeaking. 

Vide  tom.  i.  anno  1674,  pag.  179. 


Mr.  Luyd  and  Dr.  Woodward  have  done°?|he 
honour  to  England  in  the  difcoveries  they  on 
have  made  of  abundance  of  ftones,  on  which  certain 
they  have  obferved  divers  figured  plants, 

Mr.  Mill  hath  given  us  fome  obfervations  on  Juffieu. 
the  like  prints  found  in  Saxony.  Mr.  Leib¬ 
nitz  had  propofed  to  himfelf  the  talk  of 
marking  out  all  the  places  in  Germany,  where 
thoie  ancient  footfteps  of  nature  have  been 
traced.  And  Mr.  Scheuchzer  hath  fet  off 
Switzerland  for  its  fruitfulnefs  in  thefe  forts 
of  figured  plants,  the  types  of  which  he  fup- 
pofes  exifled  before  the  deluge. 

France  may  boaft  her  riches  in  thefe  com¬ 
modities  as  much  as  thofe  countries.  Of  this 
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I  had  the  opportunity  to  be  convinced  in  pal’- 
fing  through  the  province  of  Lionois  in  my 
journey  to  Spain,  as  I  went  through  the 
neighborhood  of  St.  Chaumont.  The  foil  of 
that  town  as  well  as  of  St.  Stephen  in  the  fo- 
red,  is  well  known  to  be  abounding  with  pit- 
coal. 

Recollecting  that  I  had  read  in  the  letters 
of  Mr  Luyd  that  Hones  imprinted  with  the 
figures  of  plants  are  moll  commonly  found  in 
the  neighbourhood  of  coal-pits,  I  was  very 
attentive  to  the  figure,  colour,  and  .{lamps, 
of  all  the  (tones  1  met  with  near  any  of  the 
pits  of  coal.  My  attention  was  feconded  by 
fome  patterns  that  were  put  into  my  hands 
by  one  of  my  friends,  diftinguifhed  in  that 
country  for  his  tafte  in  natural  hiftory. 

With  this  guide  I  had  the  pleafure,  even 
at  the  gate  itfelf  of  St.  Chaumont  on  the  fide 
of  the  little  river  Giés,  to  obferve  on  the 
greatefl  part  of  the  Hones  that  I  collected, 
the  impreflions  of  a  vafl  number  of  fragments 
of  plants,  fo  different  from  all  the  plants 
which  are  the  natives  of  that  country  or  even 
of  the  red  of  France,  that  I  feemed  to  be 
herborifing  in  a  new  world. 

All  thefe  Hones  are  fcaly ,  and  differ  only  in 
colour  according  as  they  lie  nearer  or  more 
remote  from  the  coal-pits  ;  that  is  to  fay, 
thofe  which  are  the  neared  to  a  coal  pit  are 
of  a  black  and  fiiining  (late,  in  which  they 
feem  to  partake  more  of  the  bituminous  oil, 

which 
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which  is  the  mod  effential  principle  of  pit- 
coal  :  whereas  thofe  that  are  more  remote  are 
of  an  afh-coloured  grey,  which  a  mixture  of 
particles  of  talc  caufes  to  appear  fometirnes 
èronzed  but  moft  commonly  Jilvercd. 

In  both  thefe  forts  of  ftones,  of  whatever 
colour  they  be,  the  ftamps  are  always  moie 
highly  coloured  than  the  reft,  and  diftinguifh 
themfelves  particularly  in  the  grey  ;  fome- 
times  the  ftamps  are  the  only  part  that  ap¬ 
pears  covered  with  a  light  lay  01  bionze  or 
iilver  ;  which  is  the  effeCt  of  the  facility  that 
the  vitriolic  ftreams  have  had  of  flopping  in 
the  furrows  of  thefe  prints,  rather  than  in 
the  reft  of  the  furface  of  the  ftones.  .  ^ 

They  are  different  from  the  hard  kind  oc 
dendritis,  fuch  as  agates  or  flints,  and  fxoni 
the  foft  kind  fuch  as  razor  ftones  and  Florence 
ftones,  in  this ,  that  the  figures,  wnich  aie 
found  in  the  ftones  juft  mentioned,  penetrate 
quite  through  their  whole  thickneis,  like  a 
foreign  matter  that  hath  infinuated  itlelf  into 
them,  as  the  late  Mr.  De  la  Faye  hath  very  Hiftory 
well  obferved  5  whereas  in  the  ftones  of  St.  ^ag  ^ 
Chaumont  the  prints  of  the  plants  aie  only 
on  the  furface  of  the  leaves  of  the  ftone,  and 
in  each  leaf  they  are  all  different,  and  placed 
in  divers  directions. 

The  number  of  thefe  leaves,  the  facility 
of  feparating  them,  and  the  great  variety  of. 
plants  that  I  have  feen  imprefled  on  them, 
made  me  conlider  each  of  theie  ftones  as  o 
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many  volumes  of  botany,  which  in  one  quarry 
compofe,  as  I  may  fay,  the  moil;  ancient  li¬ 
brary  in  the  world  ;  and  which  are  by  fo 
much  the  more  curious,  as  moft  of  thefe 
plants  either  exift  no  more,  or  if  they  (till 
exift  they  are  in  countries  fo  remote,  that  we 
could  never  have  had  any  knowledge  of  them 
without  the  difeovery  of  thefe  prints. 

There  would  be  only  wanting,  in  order 
to  perfect  this  collection  of  botany,  to  give 
names  to  the  plants  that  are  imprinted  on 
thefe  (tones  5  even  in  this  one  might  fucceed 
by  the  rules  that  have  been  lately  eftablifhed 
to  determine  the  claffes  to  which  they  be¬ 
long  :  but  as  it  is  rare  to  find  the  plants  in¬ 
tire,  and  one  can  difeern  only  in  general 
fome  fragments  of  branches,  or  fome  leaves, 
and  as  there  are  feveral  which  are  crofted  by 
others  of  different  fpecies,  it  would  be  diffi¬ 
cult  to  characterife  or  to  deferibe  them  with 
any  exaCtnefs.  We  may  however  be  affured 
that  they  are  capillary  plants,  ceterachs,  po¬ 
lypodies,  adianthums,  harts  tongues,  fpleen- 
wort,  ofmunds,  and  the  feveral  fpecies  of 
fern,  refembling  thofe  that  the  reverend  fa¬ 
ther  Plumier  and  Sir  Hans  Sloane  have  difeo- 
vered  in  the  illands  of  America,  and  fuch  as 
have  been  fent  from  the  Eaft  and  Weft-In¬ 
dies  to  the  Englifh,  and  communicated  to 
Plukenet  for  his  collections  of  rare  plants. 
One  of  the  principal  proofs  that  they  are  of 
this  family  is,  that  as  they  are  the  only  plants 

which 
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which  bear  their  fruits  on  the  backfide  of 
their  leaves,  the  deep  impreffions  of  their 
feeds  are  ftill  diftinguifhable  on  fome  of  thefe 
ftones. 

The  multitude  of  differences  in  thefe  plants 
is  fo  great  in  the  neighbourhood  of  St.  Chau¬ 
mont,  that  each  place  feems  a  new  fource  of 
varieties. 

Befides  thofe  prints  of  the  leaves  of  capil¬ 
lary  plants,  I  have  likewife  remarked  fome 
that  appear  to  belong  to  palms  and  other  fo¬ 
reign  trees,  together  with  fome  uncommon 
ftalks  and  feeds  ;  and  upon  fcaling  off  fome 
of  the  leaves  of  thefe  ftones,  there  has  iffued 
out  a  black  duft,  which  was  nothing  elfe  but 
the  remains  of  a  plant  grown  rotten,  and  in- 
clofed  between  two  ftrata,  perhaps  more  than 
three  thoufand  years  ago. 

There  are  in  this  affair  three  Angularities 
which  render  it  very  remarkable  ;  the  firft  is, 
that  we  find  not  in  the  country  any  of  the 
fpeçies  of  plants,  whofe  prints  are  ftamped 
upon  thefe  ftones.  This  is  a  fa£t  of  which  I 
informed  myfelf  by  herborifing  with  this  view 
on  the  neighbouring  mountains,  and  parti¬ 
cularly  on  that  of  Pila  in  the  Lionnois,  dift- 
ant  from  St.  Chaumont  about  three  leagues. 
The  fécond  is,  that  amidft  this  infinite  num¬ 
ber  of  leaves  of  different  plants  impreft  on 
the  laminae  of  thefe  ftones,  we  find  none  that 
are  folded,  but  they  are  all  at  their  full  ex¬ 
tent  as  if  they  had  been  glued  on.  The  third 

fingu- 
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Angularity,  more  furpriftng  than  the  other 
two,  is  that  the  two  fcaly  laminæ  of  thefe 
{tones  reprefent  each  on  their  internal  furfa- 
ces,  by  which  they  touch  one  another,  only 
one  Angle  face  of  a  leaf,  in  relievo  on  one 
Ade,  and  en  creux  or  hollow  on  the  other  ^ 
whereas  in  the  ufual  manner  of  conceiving: 
fuch  impreflions,  it  is  natural  to  fuppofe  that 
a  leaf  of  a  plant  prefled  between  two  foft 
earths,  mufl  leave  on  the  furface  of  the  one 
the  print  of  its  upper  part,  and  on  the  fur- 
face  of  the  other  the  print  of  the  lower. 

From  what  we  have  mentioned  thefe  fol¬ 
lowing  obfervations  mu  ft  neceflarily  refult  > 
Arft,  that  thefe  plants  unknown  in  Europe 
can  come,  only  from  the  hot  countries  -y  be- 
caufe  if  they  refemble  more  perfectly  the 
American  plants  than  any  others,  and  the 
fame  fpecies  of  plants  to  which  they  are  re¬ 
lated  are  found  only  in  divers  parts  of  the  In¬ 
dies,  it  follows  by  confequence  that  they  muft 
have  been  brought  either  from  thole  coun¬ 
tries,  or  from  fome  other  whofe  Atuation  is 
pretty  much  the  fame. 

Secondly,  that  as  their  print  reprefents 
them  extended  and  often  lying  in  different 
directions  one  upon  another,  they  could  be 
imprefled  in  this  manner  only,  becaufe  the 
water,  on  which  they  muft  have  floated, 
kept  them  thus  expanded. 

Thirdly,  that  this  water  muft  undoubtedly 
have  been  the  fea- water  5  this  is  evident  from 
5  the 
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the  {hells  of  fifh  that  are  found  in  the  neigh¬ 
bouring  foils,  (hells  that  have  not  any  refem- 
blance  to  frefli  water  fhell-fifh,  but  on  the 
contrary,  fuch  as  are  produced  fome  on  our 
own  coafts,  and  others  on  the  moft  diftant 
coafts  with  refpedt  to  us. 

Frequent  experience  of  the  viciflitudes  that 
happen  to  certain  countries,  whofe  lands  are 
fucceffively  over-flowed  and  deferted  by  the 
fea,  fhews  us  but  too  well  how  poffible  it  is 
that  the  waters,  which  I  fuppofe  to  have 
tranfported  thefe  plants,  might  have  covered 
thole  places  of  the  Lionois  ;  for  without  be¬ 
ing  obliged  to  have  recourfe  either  to  the 
univerfal  deluge,  or  to  earthquakes  that  have 
made  great  openings  through  which  the  wa¬ 
ters  of  the  fea  have  been  difperfed,  not  to 
mention  the  dreadful  tumblings  of  high  and 
vaft  mountains,  whofe  fall  having  occupied  a 
great  fpace  in  the  bed  of  the  fea  hath  thrown 
the  water  very  far  into  land  :  without  any 
fuch  fuppofltions,  I  fay,  there  is  no  want  of 
proofs,  that  the  greateft  part  of  the  lands, 
which  have  been  inhabited  beyond  all  regi- 
fters  of  time,  were  originally  covered  by  the 
waters  of  the  fea,  which  hath  flnce  by  im¬ 
perceptible  degrees,  and  fometimes  fuddenly, 
deferted  them. 

The  multitude  of  fea-fifh-fhells,  that  are 
found  {fill  intire  almoft  in  the  center  of 
mountains  in  Sicily  and  England,  leave  no 
room  to  doubt  but  thole  illands  have  been 
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covered  with  water  ;  and  we  have  no  Jefs 
proofs  in  France,  that  this  part  of  Europe 
which  we  inhabit  was  formerly  a  bed  of  the 
fea. 

About  an  hundred  and  fifty  years  ago, 
Bernard  PalifTy  a  Frenchman,  without  any 
other  ftudies  than  his  own  obfervations  made 
in  feveral  parts  of  the  kingdom,  began  to  in- 
finuate  this  dodrine  in  public  conferences, 
which  he  held  at  Paris  in  the  reign  of  Henry 
the  third. 

I  could  add  to  his  obfervations  fome  more 
proofs,  which  I  have  been  able  to  colled: 
from  the  voyages  I  have  made  to  every  part 
of  this  kingdom  in  gathering  limples. 

I  had  the  honour,  fome  years  ago,  to  pre- 
fent  to  the  academy  fome  true  madrepores 
ftill  adherent  to  their  rocks,  which  I  had 
pulled  out  of  the  earth  at  Chaumont,  near 
Giforre.  They  are  ftony  plants  that  grow 
only  at  the  bottom  of  the  fea,  and  which  are 
therefore  the  moil  certain  marks  one  can 
have,  that  this  part  of  the  continent  compofed 
formerly  the  bafon  of  the  fea. 

Now  upon  fuppofition  that  thefe  places 
have  been  once  covered  with  water,  it  is 
eafy  to  comprehend  that  impetuous  waves 
driven  from  north  to  fouth,  and  repelled  from 
fouth  to  north,  either  by  the  refiftance  of 
high  mountains  or  by  violent  hurricanes,  have 
carried  away  with  them  the  animals  and 
plants  of  the  fouthern  countries,  from  whence 

the 
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the  waves  have  been  driven  back  ;  and  that 
in  this  reflux  the  waters  having  glided  into 
and  remained  within  creeks  and  bafons, 
formed  by  certain  ranges  of  mountains,  have 
there  retained  thefe  light  bodies,  fome  intire, 
and  others  broken. 

Thus  we  may  conceive  the  foreign  plants 
and  fhell-fifh  conveyed  by  the  fea  water  very 
far  into  our  lands  on  the  continent. 

Memoirs  1718,  pag.  28 7.' 

N.  B.  I  muji  own  that  this  method  of  con¬ 
veying  plants  from  the  ifands  of  America  to 
the  continent  of  Europe  over  fuch  a  vajl  ex - 
panfe  of  fea,  however  pleafing  to  the  ima¬ 
gination,  which  delights  in  what  is  marvellous, 
and  however  fitted  to  folve  the  difficulties  on 
this  fubjeB,  ferns  to  me  too  bold  and  daring  to 
be  confined  within  the  bounds  of  probability . 

1  cannot  help  obferving  like  wife  that  Mr . 
De  fufjien,  at  firfi  diffident  under  what  clafs 
to  rank  the  plants  with  which  thefe  figured 
[tones  are  marked,  declaring  it  extremely  diffi¬ 
cult  to  charaEierife  or  e^oen  to  give  a  defer  ip- 
tion  of  them,  yet  all  of  a  fudden  pro?20unces 
them  to  be  of  American  or  Indian  growth  a- 
lone. 

We  find  accounts  in  claffical  writers  of  plants 
arid  animals  that  were  formerly  the  products  of 
Greece  and  Italy,  and  are  now  no  longer  to  be 
found  in  thofe  countries  :  why  may  not  the  fame 
thing  have  happened  with  regard  to  thefe 

plants. 
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plants ,  especially  as  we  may  be  allowed  to  in* 
elude  a  ?nuch  greater  comp  of s  of  time  for  the 
making  fucb  a  change  ? 

I  beg  leave  to  remark  alfo  that  the  bare  out - 
lines  of  a  plants  interfered  by  others >  as  Mr. 
De  fufjieu  acknowledges ,  muji  make  it  extreme - 
ly  precarious  and  uncertain  to  afjign  its  family. 


A  large 
di  drift  of 
country 
over¬ 
whelmed 
by  fand. 


In  the  neighbourhood  of  St.  Pol-de  Leon 
in  the  Lower  Bretagne  there  is  a  diftridl  along 
the  fea  fhore,  which  before  the  year  1666 
was  inhabited  ;  but  is  now  no  longer  habi¬ 
table  on  account  of  a  fand  that  covers  it  to 
the  depth  of  above  20  feet,  and  which  from 
year  to  year  advances  itfelf  and  gains  upon 
the  land.  It  hath  gained  more  than  fix 
leagues  fince  the  year  1666,  and  is  at  prefent 
no  more  than  half  a  league  from  St.  Pol,  fo 
that  in  all  probability  that  town  mull  be  a- 
bandoned.  In  the  country  that  is  over¬ 
whelmed,  there  are  Hill  feen  fome  tops  of 
fteeples  and  chimnies,  which  rife  out  of  this 
fea  of  fand. 

It  is  the  eaft  or  north  eaft  wind  that  in- 
creafes  this  calamity  ;  thefe  winds  raife  the 
fand,  which  is  very  fine,  and  carry  it  in  fuch 
great  quantities  and  with  fuch  fwiftnefs,  that 
Mr.  Deflandes,  to  whom  the  academy  is  ob¬ 
liged  for  this  account,  fays  that  in  walking 
there,  whilft  the  wind  was  fweeping  it,  he 
was  obliged  from  time  to  time  to  fhake  his 
hat  and  clothes,  becaufe  he  felt  them  grow 
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heavy.  We  (hould  remark  by  the  way  that 
there  are  in  this  fand  a  great  number  of  iron 
particles,  difcoverable  by  a  knife  that  hath 
been  touched  by  the  loadftone. 

This  unhappy  diftriâ:  over-whelmed  in  fo 
Angular  a  manner,  juftifies  what  the  ancients 
and  moderns  relate  of  tempefts  of  fand,  that 
have  defiroyed  whole  "cities  and  armies. 

Hijiory  1722,  pag,  7. 

On  the  6th  of  April  1719,  there  fell  in  A  ftcrm 
the  Atlantic  Ocean  at  45  degrees  of  north  of  iand' 
latitude,  and  3  2  2°  45'  of  longitude,  a  (form 
of  fand,  which  lafted  from  10  o’clock  at 
night  to  one  o’clock  in  the  afternoon  of  the 
next  day.  It  was  preceded  by  an  aurora 
horealis  1  the  wind  was  E.  S.  E.  The  cap¬ 
tain  of  the  (hip,  and  all  that  were  on  board* 
have  attefled  the  fa£fc  to  father  Feüillée,  to 
whom  they  gave  fonie  of  the  rain,  if  I  may 
be  allowed  that  expreffion,  which  was  eafy 
to  be  kept  :  he  hath  fent  a  fmali  parcel  of  it 
to  the  academy  :  it  is  a  common  fand,  and 
very  fine.  The  neareft  land  to  the  place 
fpecified,  is  at  8  or  9  leagues  diftance.  This 
cloud  of  fand  muft  have  been  conveyed 
therefore  all  that  way  through  the  air. 

Hijiory  1719,  pug.  23, 

The  thunder-bolt  ftones  are  real  flints,  that  Of  tiro»- 

have  the  fhape  of  a  wedge  or  or  an  arrow-  ftone^ 

head.  This  figure  occasioned  the  ancient 

Greeks 
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Greeks  to  imagine  that  they  were  the  arms 
of  the  thundering  Jupiter,  and  that  he  darted 
them  from  his  hands  together  with  the  thun¬ 
der.  This  opinion  hath  pafied  or  fprung  up 
of  itfelf  amongft  the  people  of  the  north, 
who  finding  thefe  ftones  in  great  abundance 
in  their  own  countries,  have  no  lefs  revered 
them.  They  even  believe  thefe  ftones,  al¬ 
though  proceeding  from  thunder,  to  be  a 
prefervative  againft  it  ;  and  it  is  with  great 
difficulty  that  one  can  undeceive  them  even 
at  prefent. 

The  Chinefe  are  not  much  within  the 
fphere  of  the  contagion  of  thefe  ideas,  but 
yet  have  notions  pretty  much  alike  ;  and  it 
is  not  eafy  to  conceive  how  this  fuperftition 
fhould  be  fo  natural. 

The  origin  of  thefe  ftones  is  very  evident, 
and  very  certain,  from  obferving  the  like  cut 
and  fafhioned  by  the  wild  favages  of  Ame¬ 
rica,  in  order  to  cleave  wood,  or  to  arm  their 
arrows.  They  have  no  iron  ;  but  by  rub¬ 
bing  ftones  very  hard  one  againft  another, 
they  make  thefe  forts  of  tools,  which  are  ab- 
folutely  neceflary  to  them,  without  grudging 
the  time,  of  which  they  have  indeed  enough. 
Our  continent  was  anciently  inhabited  bv  fa¬ 
vages,  and  the  fame  wants,  the  fame  fcarcity 
of  iron,  infpired  them  with  the  fame  indu- 
ftry.  Afterwards  thefe  tools,  which  were 
become  ufelefs,  were  buried  in  great  quan¬ 
tities  under  ground,  and  have  been  preferved 
5  there 
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there  better  than  if  they  had  been  made  of 
any  metal,  for  the  ruft  or  verdigreafe  would 
perhaps  have  confumed  or  disfigured  them. 

Thus  have  they  fallen ,  or  more  properly 
rifen  into  thunderbolts. 

If  figured flones  are  monuments  of  great 
natural  revolutions,  thefe  are  a  monument  of 
a  great  moral  revolution  ;  and  the  comparing 
the  new  world  with  the  ancient,  ferves 
equally  to  prove  the  changes  that  have  been 
both  in  man  and  nature . 

Hi/lory  pag .  i6. 

When  a  perfon  hath  been  bitten  by  a  dog  An  ufeful 
that  is  apprehended  to  be  mad,  it  commonly  tion  IXtti 
happens  that  the  dog  is  killed  before  one  is  refpeft  to 
affured  of  his  condition,  and  the  perfon  bit- 
ten  continues  in  a  cruel  uncertainty.  Mr. 

Petit  the  furgeon  hath  an  expedient  for  put¬ 
ting  an  end  to  this  uneafinefs.  He  rubs  the 
throat,  the  teeth,  and  thv,  ^ains  of  the  dead 
dog  with  a  piece  of  meat  that  hath  been 
drefs’d,  taking  care  that  there  may  be  no 
blood  to  ftain  it,  and  then  offers  it  to  a  living 
dog.  If  he  refufes  it  with  crying  and  howl¬ 
ing,  the  dead  dog  was  certainly  mad  ;  but  if 
the  victuals  have  been  well  received  and 
eaten,  there  is  nothing  to  fear. 

Hifory  1723,  pag.  29. 
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In  the  (hops  of  lockfmiths,  cutlers,  and 
ironmongers,  we  find  abundance  of  magne¬ 
tic  tools  ;  almoft  all  thofe  which  thefe  work¬ 
men  make  ufe  of  in  cutting  or  piercing  iron 
cold,  as  (hears,  punches,  and  broaches,  take 
up  filings  of  iron  as  foon  as  brought  near 
them  :  there  are  even  fome  that  take  up  little 
nails,  as  well  as  they  could  do  if  they  had 
been  touched  by  a  middling  loadftone  ;  even 
files  are  often  found  magnetic.  In  a  word 
this  is  peculiar  to  all  tools  that  cut  iron  or 
heel. 

However  common  this  manner  is  of  giv¬ 
ing  the  magnetic  virtue  to  fteel,  I  do  not 
know,  fays  Mr.  De  Reaumur,  that  natural- 
ifts  have  hitherto  examined  it  y  in  general 
we  ftudy  too  much  natural  philofophy  in  our 
clofets.  This  fubjedt  hath  appeared  to  me 
to  deferve  attention,  and  infenfibly  engaged 
me  to  make  divers  experiments. 

I  began  by  examining  whether  the  tools  I 
have  mentioned  derive  their  property  of  at¬ 
tracting  iron  from  the  iron  itfelf,  which  they 
have  cut  or  pierced,  or  whether  they  owe  it 
to  the  temper  of  the  fteel.  I  caufed  differ¬ 
ent  forts  of  tools  to  be  made,  and  of  different 
iizes  in  each  fort  ;  I  got  them  tempered,  and 
tried  immediately  after  the  tempering  whe¬ 
ther  they  were  in  a  condition  of  attracting 
filings.  I  did  not  find  one  to  which  the  tem¬ 
pering  had  given  this  property,  at  leaft  fen- 
-iibly  s  I  faw  fome  indeed  that  barely  lifted  up 
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a  grain  or  two  of  the  filings,  but  perhaps 
they  would  have  done  fo  ftill  more  before 
they  were  tempered. 

Mr.  Rohault  relates,  that  having  caufed  a 
long  and  (lender  piece  of  fteel  to  be  made 
red-hot,  and  having  plunged  it  in  water 
whilft  he  held  it  perpendicular  to  the  hori¬ 
zon,  he  found  at  each  of  its  ends  the  virtue 
of  one  of  the  poles  of  the  loadftone,  together 
with  that  of  attracting  very  well  the  filings 
of  iron.  This  experiment  of  Mr.  Rohault 
engaged  me  to  repeat  it  feveral  times  -,  but  in 
vain  have  I  plunged  the  fteel  in  the  circum- 
ftances  he  defcribes  ;  I  never  found  that  the 
tempering  gave  it  any  fenfible  virtue  of  at¬ 
tracting  ;  yet  I  doubt  not  but  the  piece  of 
fteel,  of  which  Mr.  Rohault  fpeaks,  had  the 
property  he  hath  attributed  to  it,  but  proba¬ 
bly  it  was  not  the  tempering  which  occafioned 
it.  We  fhall  difcover  prefently  fome  circum- 
ftances  that  might  have  produced  it,  which 
Mr.  Rohault  may  be  fuppofed  not  to  attend 
to. 

I  lay  it  down  for  certain  therefore,  that 
fteel  tools,  that  have  been  but  juft  tempered, 
have  not  yet  the  virtue  of  attracting  iron;  but 
one  inftant  of  time  is  fufficient  to  communi¬ 
cate  that  virtue  to  them.  Take  a  chifel  or 
a  punch  immediately  after  being  tempered  ; 
place  the  edge  of  the  one,  or  point  of  the 
other,  on  a  piece  of  iron,  no  matter  in  what 
inclination  ;  give  a  blow  with  the  hammer  at 
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the  other  end  of  the  tool,  you  will  find  it 
fufiicient  to  give  the  magnetic  virtue  to  the 
point  or  edge  :  prefent  the  point  or  edge  to 
l'ome  filings  of  iron,  it  will  attraCt  them,  and 
become  quite  briftled  with  them.  The  hav¬ 
ing  onCe  cut  iron  is' fufficient  to  give  the  tool 
the  power  of  attraction  :  from  the  ftrft  blow 
however  the  virtue  is  ftill  weak  ;  it  is  increa- 
fed  by  repeating  the  blow  a  fécond  time; 
and  repetitions  for  a  number  of  times  will 
ftill  add  to  the  new  attractive  force  :  but 
there  is  a  limit,  beyond  which  you  would 
repeat  in  vain  the  operation,  the  virtue  would 
be  by  no  means  increafed  by  it.  Thofe 
which  have  been  made  ufe  of  for  feveral 
months,  are  no  more  vigorous  with  this 
power,  than  thofe  which  have  been  ufed  but 
a  day,  nay  even  but  an  hour. 

There  are  however  divers  circumftances 
which  contribute  to  augment  this  force  ; 
firft  the  ffiape  of  the  tools  is  a  material  cir- 
cumftance  ;  a  chifel,  whofe  edge  is  flat,  re¬ 
ceives  the  attractive  power  lefs  ftrongly  than 
a  punch  whofe  point  is  conical.  This  may 
be  remarked  by  comparing  the  effefts  of  dif¬ 
ferent  tools,  but  I  have  made  trial  of  it  in  a 
manner  the  leaft  equivocal.  I  cauled  the 
edge  of  a  chifel  to  be  forged  a  fécond  time, 
and  to  be  changed  into  a  conical  point,  by 
which  it  attracted  much  more  ftrongly.  It 
muft  be  obferved  however,  that  cœteris  pa - 
ribus ,  the  bignefs  of  the  tool  contributes  to 
increafe  its  force. 
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Secondly,  the  moft  important  eircumftance 
in  a  tool  is  to  have  a  certain  length  ;  if  it  is 
extremely  fhort  it  is  fcarce  attractive  at  all. 

I  caufed  fome  punches  to  be  forged  that  were 
not  above  an  inch  long,  and  were  8  or  9  lines 
in  diameter  :  they  attracted  only  fome  few 
grains  of  filings  after  having  pierced  a  great 
deal  of  iron  ;  whereas  punches  3  or  4  inches 
long,  and  no  more  than  a  line,  or  a  line  and 
half  in  diameter,  attracted  little  nails. 

Whilft  I  was  trying  to  what  degree  it  was 
pcflible  to  give  this  attractive  virtue  to  tools 
by  making  them  cut  or  pierce  iron,  I  hap¬ 
pened  to  be  near  an  anvil,  on  which  I  placed 
the  little  pieces  of  iron,  that  ferved  to  try 
the  force  of  my  magnetic  tools.  I  put  upon 
my  hand  one  of  the  pieces  that  had  been  at¬ 
tracted  on  the  anvil,  and  was  furprifed  to 
find,  that  whilft  it  was  on  my  hand,  the 
magnetic  tool  had  not  the  fame  power  to 
raife  the  iron  ;  it  could  not  even  take  up  a 
piece  that  was  much  lighter  than  thüfe . 

I  then  placed  the  pieces,  that  I  wanted  to 
attraCt,  upon  other  bodies,  fuch  as  wood  and 
paper,  but  the  tool  had  no  more  hold  of 
them  there  than  when  they  were  upon  my 
hand  ;  yet  as  foon  as  they  were  replaced  on 
the  anvil,  the  tool  took  up  the  largeft  of  the 
pieces  with  the  fame  eafe  as  before.  The 
fame  experiment,  repeated  and  varied  after¬ 
wards  abundance  of  ways,  proved  to  me  that 
the  magnetic  tool  had  more  force  to  attraCt 
f  .M3  iron 
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iron  when  placed  on  other  iron,  than  to  at¬ 
trait  the  fame  iron  when  placed  on  other 
bodies. 

Another  remarkable  thing  is,  that  the  at¬ 
tractive  vigour  of  a  tool  increafes  in  propor¬ 
tion  as  the  piece  of  iron,  that  ferves  for  a  fup- 
port  to  that  you  would  attrait,  is  bigger  ; 
what  the  magnetic  tool  hath  railed  from  an 
anvil,  it  will  not  raife  from  a  flat  bar  of  iron. 
I  have  not  been  able  to  determine  the  exait 
proportion  of  the  attractive  force  to  the  thick- 
nefs  of  the  fuppôrt,  but  I  have  obferved  of¬ 
ten  that  the  iron,  which  was  lifted  from  an 
anvil,  weighed  more  than  double  of  that 
which  was  lifted  from  an  ordinary  bar. 

Thefe  experiments  difcover  clearly  a  cir¬ 
culation  of  magnetic  matter  round  iron  ;  they 
force  us  to  acknowledge  that  this  metal,  like 
the  loadftone,  hath  an  atmofphere,  and  con¬ 
veys  its  virtue  to  other  iron  within  its  fphere. 
As  the  magnetic  tool  raifes  a  much  heavier 
weight,  when  it  is  near  a  large  mafs  of  iron, 
than  when  it  is  near  a  flight  bar,  the  reafon 
muft  be  that  the  large  mafs  hath  an  atmo¬ 
fphere  that  furnifhes  more  of  the  magnetic 
matter. 

I  took  a  piece  of  very  pliant  iron,  and 
fcrewed  it  in  a  vice  between  4  and  5  in¬ 
ches  from  one  of  its  ends  ;  then  taking  with 
my  twro  hands  the  longefl:  end,  which  wras 
above  the  vice,  I  bent  it  forwards  and  back¬ 
wards  feveral  times  in  the  fame  nlace  ;  at  laft 
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it  broke  in  that  place  ;  but  as  it  was  very 
pliant,  it  did  not  break  till  it  had  fuffered 
much  torturing.  As  foon  as  it  was  broke,  1 
prefented  both  the  broken  ends  to  lome  fi¬ 
lings  of  iron,  and  faw  them  immediately  co¬ 
vered  with  the  filings;  they  would  have  at¬ 
tracted  lefs  from  being  touched  with  a  weak 
loadflone. 

It  mtsft  be  obferved  that,  cœteris  paribas, 
the  more  the  iron  is  foft  and  pliable,  the 
more  it  fuffers  itfelf  to  be  tortured  before  it 
breaks,  but  then  the  more  vigoroudy  are  the 
broken  ends  endued  with  attractive  virtue. 
Plated  iron  and  brittle  iron  attraCt  lefs  ftrong- 
ly  ;  but  in  general  I  never  found  any  iron, 
whofe  broken  ends  would  not  attraCt  at  leaft 
fome  grains  of  filings,  provided  they  are  tried 
the  injiant  they  are  broken.  I  add  this  laft 
circumftance,  becaufe  the  attractive  virtue 
grows  weaker  by  degrees,  and  fometimes 
doth  not  laft  longer  than  a  day. 

It  is  above  all  effential  that  the  piece  of 
iron  which  is  broken  fhould  have  a  certain 
length,  without  which  you  will  find  no  fen- 
fible  effeCt,  as  we  have  obferved  before  with 
regard  to  tools.  A  Angle  example  will  be 
fufficient  on  this  head.  Take  a  rod  of  iron 
about  a  foot  long,  break  it  pretty  near  the 
middle,  and  the  two  broken  ends  will  attraCt 
very  well  the  filings.  If  on  the  contrary  you 
break  fuch  a  rod  at  an  inch  or  two  from  one 
of  its  ends,  the  broken  end  of  the  fhort  piece 
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will  not  attrad  at  all,  whilft  the  end  of  the 
long  piece  will  attract  very  vigoroufly. 

It  mu  ft  be  remarked  that  it  is  the  broken 
end  alone  that  attrads,  the  other  is  not  in  the 
leaft  attradive. 

I  was  willing  to  try  if  this  virtue  might 
not  be  increafed  by  bending  the  iron  rod  for¬ 
wards  and  backwards  in  different  places, 
taken  at  divers  distances  from  that  end.  For 
this  purpofe  I  chofe  a  rod  of  iron,  about  the 
thick  nefs  of  a  little  finger,  and  near  two  feet 
and  half  in  length.  After  having  fere  wed  it 
in  the  vice,  I  bent  it  forwards  and  backwards 
feveral  times  in  the  fame  place,  and  at  laft 
broke  it  in  that  place,  which  was  diftant 
pretty  near  five  inches  from  one  of  the  ex¬ 
tremities  of  the  rod.  By  this  divifion  I  had 
two  pieces,  the  one  about  five  inches  long, 
and  the  other  about  two  feet  and  an  inch  ; 
both  thefe  pieces  were  extremely  attradive  at 
their  broken  ends,  fo  as  to  be  able  to  raife 
from  the  anvil  one  of  thofe  little  nails  called 
tacks .  The  longeft  of  the  two  pieces  I  de- 
flined  for  purfuing  my  experiments  ;  I  ferew- 
ed  it  in  the  vice  about  an  inch  and  half  above 
the  attracting  end  ;  I  then  bent  it  forwards 
and  backwards  feveral  times  fo  as  not  to 
break  it.  After  having  taken  it  from  the  vice, 
I  tried  whether  its  attradive  virtue  was  bv  this 
means  increafed,  and  it  appeared  to  me  that 
it  was  fo.  I  repeated  the  fame  contrivance  in 
order  to  be  affured  of  this  augmentation,  and 
4  to 
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to  fee  how  far  it  would  go.  I  continued  in 
like  manner  to  hend  it  forwards  and  back¬ 
wards  in  eight  different  places  between  the 
attracting  end  and  the  middle  of  the  rod. 
After  every  torture  given  to  each  new  place 
of  the  rod,  I  tried  whether  there  was  an  in- 
creafe  in  the  attractive  force  5  I  was  fatisfied 
there  had  not  been  one  torture  which  did 
not  give  a  frefh  vigour  :  but  the  effeCt  of  all 
thofe  operations  together,  could  admit  of  no 
doubt.  They  put  the  attracting  end  in  a 
condition  of  railing  four  nails,  equal  each  to 
that  which  it  bore  immediately  after  being 
broke. 

Purfuing  my  experiments  I  bent  the  rod, 
at  firft  towards  the  middle,  afterwards  be¬ 
tween  the  middle  and  the  non-attraCtive  end. 
The  effects  that  happened  then  will  appear 
perhaps  no  lefs  lingular  than  the  former. 
Thefe  new  tortures  that  I  gave  to  the  rod, 
did  not  ftrengthen  the  attractive  end  3  it 
feemed  to  me  that  they  weakened  it,  and  by 
repeated  experiments  I  was  convinced  they 
did  fo.  I  tried  immediately  whether  the  fé¬ 
cond  end  had  not  gained  what  the  firft  had 
loft,  and  I  found  in  reality  that  the  fécond 
end  began  to  raife  the  filings,  which  it  had 
never  done  in  the  leaft  while  the  firfi  was  in 
its  vigour.  1  continued  to  torment  the  rod 
in  different  places,  approaching  continually 
towards  the  fécond  end,  and  I  faW,  in  pro¬ 
portion  as  I  multiplied  thefe  operations,  that 
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its  attractive  force  increafed  at  the  expence  of 
that  of  the  firfl  end  ;  it  acquired  enough 
force  to  raife  the  four  nails  that  had  been 
lifted  by  the  firfl. 

I  was  willing  to  fee  what  would  happen 
to  a  rod  of  iron  that  fhould  be  tormented  at 
firfl  in  the  middle,  and  afterwards  at  equal 
dillances  on  the  one  fide  and  the  other  from 
the  middle.  The  flexures  and  reflexions 
made  in  the  middle,  and  in  places  not  far 
diflant  from  thence ,  gave  no  fenfible  attrac¬ 
tive  virtue  to  the  ends  ;  but  when  I  bent  the 
iron  at  about  a  third  or  a  quarter  of  the  di- 
flance  between  the  middle  and  each  end, 
then  the  one  and  the  other  end  became  at¬ 
tractive,  but  much  lefs  ftrongly  than  if  the 
flexures  and  reflexions  had  been  of  one  fide 
alone  ^  they  did  not  bear  each  a  third  or  a 
quarter  of  what  one  of  the  ends  would  have 
borne,  if  the  attractive  virtue  had  been  given 
to  it  fingly. 

As  a  little  matter  fuffices  to  give  iron  the 
virtue  of  attracting,  fo  a  little  matter  is  fuffi- 
cient  likewife  to  deftroy  it.  If  after  having 
given  a  certain  degree  of  this  virtue,  you 
would  multiply  the  inflexions,  although  you 
make  them  between  the  middle  and  the  at¬ 
tracting  end,  you  only  weaken  the  force  of 
its  virtue  ;  you  at  laft  entirely  deftroy  it  by 
multiplying  them  to  a  certain  point. 

Strokes  with  a  hammer  upon  a  tool  not 
refling  on  anyWher  fteel  or  iron,  deprive  it 
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of  the  virtue  of  attracting,  which  it  had  ac¬ 
quired  by  cutting  or  piercing  iron  :  they  take 
it  away  likewife  from  iron  that  derives  that 
virtue  from  inflexions.  Too  many  inflexions 
produce  at  length  the  fame  effect  as  ftrokes 
of  the  hammer.  There  is  however  a  method 
of  giving  this  magnetic  virtue  to  iron  by  ftrokes 
of  a  hammer  : 

A  large  bar  of  iron  ftruck  hard  in  the 
middle,  or  near  one  of  its  edges,  with  a  lit¬ 
tle  hammer,  acquires  the  attractive  virtue  at 
the  oppofite  end,  but  yet  lefs  than  the  iron 
which  hath  been  bent  to  and  fro  feveral 
times.  This  therefore  is  another  method  of 
giving  the  attractive  power  to  iron  without 
its  touching  a  loadftone  5  but  it  is  one  of  the 
weakeft. 

In  this  weak  manner  of  giving  a  magne- 
tifm  to  iron,  there  is  however  a  circumftance 
that  deferves  to  be  remarked,  which  is  that 
the  whole  end  of  the  bar  is  not  indued  with 
magnetifm,  it  never  is  fo  direCtly  oppofite  to 
the  places  which  have  received  the  blows  of 
the  hammer.  If  the  ftrokes  have  fallen  only 
on  an  half  of  the  breadth  of  the  bar,  it  will 
be  only  that  half  of  the  end,  which  corre- 
fponds  to  the  part  not  fuffering  percuffions, 
that  becomes  attractive.  If  care  hath  been 
taken  that  the  ftrokes  fhould  fall  exaCtly  in 
the  middle  of  the  breadth  of  the  bar,  it  will 
be  the  middle  part  alone  of  the  end  of  the 
bar  that  is  deftitute  of  the  \*irtue. 
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We  mentioned  at  the  fir  ft  that  all  tools 
which  cut  iron  cold  become  attractive  ;  we 
(hall  add  at  prefent  that,  on  the  contrary,  all 
tools  which  cut  iron  kot  have  not  anv  attrac- 
tive  virtue.  Moreover  this  virtue  is  deftroyed 
in  a  magnetic  tool,  if  it  is  made  to  cut  iron 
red-hot  from  the  fire.' 

I  thought  it  neceffary  to  try  whether  thefe 
fame  tools  would  not  become  attractive  by 
cutting  other  bodies  of  different  degrees  of 
hardnefs  :  I  tried  (hears  that  had  cut  a  great 
deal  of  wood,  others  that  had  cut  copper, 
and  others  that  had  cut  (tones  harder  than 
iron,  upon  filings  of  iron.  I  found  in  them 
all  fome  (mall  degrees  of  attractive  virtue, 
weaker  however  in  fuch  as  had  only  cut 
wood,  than  in  thofe  which  had  cut  copper. 

If  I  am  afked  how  it  comes  to  pafs  that 
iron,  with  this  abundance  of  magnetic  mat¬ 
ter,  doth  not  produce  the  effeCts  of  the  load- 
ftone  ?  I  anfwer  becaufe  it  wants  fuch  deter¬ 
minate  poles  as  thofe  of  the  load  (tone  ;  it  is 
from  its  poles  that  the  loadftone  derives  its 
force.  I  conceive  iron  to  be  a  kind  of  jum¬ 
bled  loadftone,  or  to  refemble  a  mafs  of  the 
powder  of  loadftone,  in  a  word,  that  iron 
hath  almoft  every  where  imperceptible  poles. 
From  thence  it  is  eafy  to  conceive  that,  altho’ 
there  may  be  round  this  metal  and  within  it 
a  great  circulation  of  magnetic  matter,  yet  it 
cannot  have  any  great  attractive  power,  be¬ 
caufe 
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caufe  the  dreams  of  magnetic  virtue  do  not 
concur  towards  the  fame  place. 

Memoirs  1723,  pag.  82. 

N.  B.  I  have  given  the  experiments  and  cb- 
fer vat  ions  op  Mr .  De  Reaumur  divefted 
of  the  theory ,  with  which  they  are  enve¬ 
loped.  \ This  theory  con/ifs  in  an  imagi¬ 
nary  notion  of  magnetic  vortices ,  which 
he  impels ,  direBs ,  and  diverts ,  jujl  as  it 
will  J'uit  the  fever al  phenomena  of  his  ex¬ 
periments.  An  hypothefis  like  this ,  ait  ho 
ingenioujly  forge  and  pliable  as  the  iron 
rods  in  his  own  experiments^  doth  not  fall 
within  the  cornpajs  of  my  dcfgn ,  which 
is  to  exhibit  nature ,  and  not  to  trans¬ 
fer  i  be  romances. 


Mr.  Carré  read  a  letter  he  had  received  Aremark- 
from  Holland,  wherein  mention  was  made 
of  a  loaddone,  which  weighs  1 1  ounces  and 
raifes  28  pounds  of  iron,  that  is  to  lay,  more 
than  40  times  its  own  weight.  It  was  to  be 
fold  for  5000  livres. 

Hifory  1702,  pag.  18. 


It  hath  hitherto  been  thought  that  water  A  new 
alone  dilates  or  increafes  in  bulk  by  freezing;,  dilcovereC 
but  Mr.  De  Reaumur  hath  difeovered  the  fn  ir0n. 
fame  property  in  iron,  which  being  melted 
expands  itfelf  in  proportion  as  it  cools  and  re¬ 
turns  to  a  confidence  :  the  other  metals  on 
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the  contrary  follow  the  general  law  of  lofing* 
fomething  of  their  dimenfions  in  proportion 
as  they  grow  cold.  A  confequence  of  this 
property  in  iron  is,  that  iron  is  capable  of  be¬ 
ing  caft  in  a  mould  in  greater  perfection  than 
any  other  metal.  The  reafon  is  evident,  be- 
caufe  iron  extending  itfelf  as  it  grows  cold, 
will  by  confequence  insinuate  itfelf  and  be  ap¬ 
plied  to  the  lead  and  fined  drokes  in  the 
mould  with  all  the  force  of  its  extension,  and 
mud  therefore  receive  very  lively  the  imprefi 
lions  :  whereas  the  contrary  will  happen  in 
metals  that  contract  themfelves,  and  with¬ 
draw  continually  from  the  fined  drokes  of 
the  mould,  to  which  they  were  at  the  fird 
indant  applied.  It  is  true  indeed  that  iron  is 
very  rarely  or  fcarce  ever  rendered  fo  liquid 
as  gold,  filver,  copper,  tin,  and  lead.  Not- 
withdanding  this  difadvantage  cad  works  in 
iron  have  a  remarkable  neatnefs  and  vivacity 
beyond  thofe  of  other  metals. 

A  property  fo  lingular  cannot  be  granted 
to  iron  without  being  proved  in  an  inconted- 
able  manner.  Now  the  point  to  be  demon- 
drated  is  this,  that  iron  at  the  time  the  fire 
keeps  it  in  fufion  is  heavier  than  when  it  hath 
its  ordinary  hardnefs.  In  order  to  prove  this 
I  made  a  verv  fluid  fufion,  and  when  it  was 
fuch  I  carefully  fkimmed  the  furface  that 
there  might  not  remain  any  film  that  could 
oppofe  the  fuccels  of  the  experiment.  Into 
this  fluid  fufion  of  iron  I  threw  fome  pieces  of 
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a  folid  caft  iron  :  if  the  liquid  fufion  is  hea¬ 
vier,  hath  lefs  bulk  than  the  folid  caft  iron, 
it  is  certain  that  the  latter  rnuft  neceffarily 
fwim  on  the  furface  of  the  other,  and  rife  a 
little  above  it,  as  ice  fwims  on  the  furface  of 
water.  Now  this  adtually  happened,  in  vain, 
did  Ï  force  down  the  pieces  in  the  liquor,  Ï 
faw  them  appear  again  and  rife  a  little  above 
the  furface. 

Î  have  like  wife  poured  this  metal  melted 
into  little  cylindrical  crucibles,  which  I  ex¬ 
actly  filled,  taking  care  that  1  barely  filled 
them  by  paffing  a  plate  of  iron  over  the 
brims.  I  then  left  the  liquor  to  congeal  by 
degrees  ;  the  metal  when  it  was  become  per¬ 
fectly  folid  had  rifen  above  the  edges  of  the 
crucibles,  and  taken  a  convex  furface,  like 
to  that  of  water  which  is  frozen  in  veffeis. 

When  a  fa-dt  is  once  known  and  afcertain- 
ed,  one  finds  every  moment  proofs  of  it  that 
were  unheeded  before.  The  greateft  part  of 
moulds  are  compofed  of  two  frames  that  in 
general  the  founders  fqueeze  in  a  prefs.  Af¬ 
ter  calling  the  iron  into  the  moulds,  particu¬ 
larly  when  the  work  was  thick,  Ï  have  often 
obferved  that  it  was  with  great  difficulty  the 
founders  were  able  to  turn  the  nuts  of  the 
prefs  ;  they  ufed  to  be  furprized  at  this*  be- 
caufe  no  fuch  thing  happens  to  moulds  that 
have  been  filled  with  copper. 

The  realbn  now  appears  evident,  iron  could 
not  dilate  itfelf  without  conftraining  the 
ç  mould 
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mould  againft  the  prefs,  much  more  than  it 
was  before  the  metal  was  caft  in. 

We  fliall  add  a  remark  which  is  a  confe- 
quence  of  the  preceding  obfervation.  Cafl 
works  of  lead,  copper,  gold  and  filver,  are 
always  found  lej's  than  the  models  upon  which 
they  have  been  framed.  The  lik ?  works  of 
iron  are  on  the  contrary  equal  to  their  models, 
or  even  exceed  them  iomething. 

Mr.  De  Reaumur  made  experiments  like- 
wife  on  sink,  bifmuth,  and  antimony,  and 
found  that  bifmuth  and  antimony  muft  be 
ranked,  with  regard  to  this  property,  with 
iron  and  water. 

v .  r  *  -  <  e 

Memoirs  1726,  fag.  273. 


Of  the  It  is  not  the  elementary  earth  of  Ariftotle 
and  of  many  others,  but  an  earth  more  known 

differences  j  J  - 


©f  earths,  and  familiar  to  us,  that  is  the  fubjedt  of 
our  prefent  enquiry.  It  would  be  a  thing 
extremely  defirable,  to  acquire  very  diftindt 
ideas  of  firfi  principles  ;  our  knowledge 
would  be  more  complete  by  it  ;  but  yet  tho’ 
we  were  poifeffed  of  iuch  knowledge,  we 
ought  not  to  have  recourfe  to  it  in  order  to 
determine  the  nature  of  the  greateft  part  of 
bodies  that  are  the  objedts  of  our  refearches. 
To  explain  my  meaning  more  clearly,  I  lliall 
make  ufe  of  a  comparifon,  fomewhat  ignoble 
indeed,  but  which  feems  to  me  very  proper 
to  fhew,  that  we  take  a  wrong  method  of 
indrudting  ourfelves  when  we  pals  of  a  hid¬ 
den 
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den  to  remote  principles  :  this  is  unhappily 
the  fault  of  chemiftry,  to  which  we  owe 
however  fo  many  fine  dilcoveries  in  natural 
philofophy  ;  it  rarely  fhews  us  the  immediate 
elements. 

Let  me  bring  from  America  or  the  Indies 
fome  one,  whofe  pafiion  hath  always  been 
natural  philofophy.  I  fuppofe  him  well  v cr¬ 
ied  in  all  the  procédés  of  chemiftry,  but  very 
ignorant  with  refpect  to  every  thing  that  hath 
been  contrived  irt  Europe  for  flattering  the 
tafte.  1  carry  him  to  a  paftry-cook’s,  where 
I  fliew  him  cakes  of  all  kinds,  bifeuits,  and 
all  forts  of  tarts  that  are  the  workmanship  of 
this  art.  I  afk  of  him  what  each  of  theie 
compounds  hath  peculiar,  what  is  their  na¬ 
ture  :  If  in  order  to  anfvver  my  question  he 
hath  recourfe  to  analyfing  them,  to  diftillati- 
ons,  and  cohobations,  &c.  he  may  tell  me 
that  in  fuch  cakes  there  are  more  oily  parts, 
that  others  have  more  of  faits,  others  again 
more  of  acids  ;  he  may  even  determine  the 
proportion  there  is  between  the  earthy  parts, 
the  fulphurs,  and  the  faits.  But  will  he  have 
given  me  any  more  an  idea  of  the  compoild- 
ons,  on  which  I  have  confulted  him,  than  of 
thoje  of  fome  hones  or  plants,  which  treated 
in  like  manner  would  have  given  pretty  much 
the  like  principles  ? 

The  true  anfwer  to  my  queftion  is,  that 
fuch  a  cake  was  made  of  nothing  but  com¬ 
mon  water,  flour,  and  butter  5  that  eggs  are 
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in  the  compofition  of  another  ;  that  yeaft  is 
ufed  in  this,  fugar  in  that,  and  pounded  al¬ 
monds  in  a  third.  Laftly,  it  would  be  ne- 
cefTary  to  tell  me  that  according  to  the  man¬ 
ner  in  which  the  butter  is  mixed  with  the 
flour,  it  is  made  a  puff-pafte  or  otherwife. 
If  the  paftry-cook  fhews  our  philofopher  the 
materials  that  are  employed  and  the  manner 
they  are  employed  in,  he  will  fee  that  he 
was  to  blame  in  having  recourfe  to  quintef- 
fences,  in  order  to  difcover  the  nature  of 
thefe  compofitions. 

When  nature  works  in  forming  cakes  of 
another  kind,  fuch  as  ftones,  metals,  and 
minerals,  fhe  hath  not  always  quinteflences 
to  employ,  fhe  makes  ufe  of  fands,  fulphurs, 
bitumens,  fuch  as  fhe  finds.  To  introduce 
bitumens  and  fulphurs  into  her  works,  fhe  no 
more  analyfes  them  than  the  paftry-cook  ana- 
lyfes  his  butter.  In  a  word,  it  is  with  com¬ 
pounds  that  fhe  forms  the  greateft  part  of  the 
bodies,  which  are  the  objects  of  our  confi¬ 
de  ration. 

In  conformity  to  this  manner  of  philofo- 
phizing,  Mr.  De  Reaumur  hath  examined 
earth ,  and  finds  by  plain  and  certain  experi- 
riments,  that  earth  fucks  in  water  in  fuch 
manner  as  to  be  increaled  in  bulk,  and  reci¬ 
procally  returns  to  its  firft  fize  when  it  is  be¬ 
come  drv.  Sand  ioaked  with  water  as  much 

J 

as  it  is  pofiible  to  be,  doth  not  increale  in 
balk,  nor  diminifh  ought  by  .growing  dry. 

From 
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From  whence  it  follows  evidently  that  water 
only  fills  the  interlaces  of  the  grains  of  fand, 
but  befides  this  fundion  in  earth  it  penetrates 
more  deeply  into  the  grains,  fwells,  and  di¬ 
lates  them.  Mere  penetration,  either  into 
the  interlaces,  or  into  the  cavités  of  the  grains 
of  earth,  requires  only  weight,  mobility,  and 
finenefs  of  particles  in  the  water,  but  the  dif- 
tenfion  of  the  grains  requires  indifpenfibly 
fome  other  force  to  make  more  water  enter 
violently  into  the  grains  than  they  would  na¬ 
turally  admit,  and  to  furmount  their  refin¬ 
ance  to  this  diftenfion.  What  is  this  force  ? 
It  would  be  difficult  to  give  a  fatisfadory  an- 
fwer  ;  but  it  is  undoubtedly  the  fame  as  that 
which  makes  cords,  that  have  imbibed  water, 
when  they  come  to  contrad  themfelves  from 
their  diltended  ftate,  to  raife  enormous 
weights.  It  is  that  which  makes  wedges  of 
dry  wood,  forcibly  impelled  into  a  rock,  to 
cleave  it  afunder,  and  detach  from  it  large 
mill-ftones,  when  they  are  diltended  with  the 
water  that  they  are  made  to  fuck  up. 

Sand,  however  finely  pounded,  is  not  the 
more  open  to  water,  it  lets  none  enter  but  into 
the  interlaces  of  its  grains  ;  and  if  it  doth  ad¬ 
mit  fome  perhaps  into  their  little  cavities,  yet 
the  water  doth  not  extend  them,  fince  the 
total  bulk  of  the  fand  receives  neither  in- 
creafe  by  the  introdudion  of  the  water,  nor 
diminution  by  its  drying.  It  will  happen 
fometimes  that,  the  furface  of  the  fand  will 
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even  fink  a  little  by  wetting,  becauie  the  wa¬ 
ter  that  hath  penetrated  may  have  changed 
the  place  of  fome  grains  of  fand  and  have  car¬ 
ried  them  into  fpaces,  which,  tho’  capable  of 
lodging  grains,  had  continued  empty.  Earth 
therefore  is  a  fort  of  fpungy  body,  the  parti¬ 
cles  of  which  are  flexible  and  capable  of  ex- 
tenfion  ;  thofe  of  fand  on  the  contrary  are 
incapable  of  it  by  their  iViffnefs. 

Earth  and  fand  differ  in  another  refpedt  no 
lefs  marked  nor  lefs  decinve.  Earth  foaked 
with  water  becomes  dudtile,  it  takes  any 
form  you  have  a  mind  to  give  it,  as  we  fee 
every  day  in  the  art  of  potters- ware  :  this 
quality  correfponds  to  malleability  in  metals, 
and  is  probably  owing  to  the  fame  caufe. 

Now  this  property  is  not  to  be  found  in 
fand,  its  parts  are  too  (tiff  and  too  inflexible  ; 
and  no  doubt  this  is  occafloned  by  what  we 
have  already  obferved  that  it  is  not  fpungy 
like  earth. 

The.  more  greafy  the  earth  is,  the  more 
dudtile  it  will  be  :  It  is  more  or  lefs  greafy 
either  of  itfelf  by  the  more  or  lefs  of  a  certain 
undtuoufnefs  it  contains,  or  by  the  different 
quantity  of  fand  with  which  it  is  mixed. 

It  might  be  thought  that  the  dudtility  which 
is  found  in  earth  and  not  in  fand  arifes  from 
hence ,  that  the  grains  of  earth  are  finer,  as 
they  commonly  appear  3  it  is  certain  indeed 
that  finenefs  contributes  to  dudtility,  which 
confifts  in  this ,  that  the  fmall  parts  Aide  eaiily 

one 
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one  upon  another  without  lofing  their  con¬ 
nexion,  or  in  taking  new  connexions  :  but 
Mr.  De  Reaumur  hath  made  experiments 
which  intirely  deftroy  this  notion. 

With  earth  mixed  with  fand,  as  it  always 
is,  and  a  fufficient  quantity  of  water,  let  there 
be  made  a  muddy  water,  and  leave  it  to  fettle 
in  a  veffel  ;  the  groffer  fand  will  (ink  to  the 
bottom  at  a  certain  time.  By  this  operation, 
repeated  in  different  fucceffive  lotions,  you 
will  have  the  land  and  earth  as  feparate  and 
pure  as  it  is  poflible  to  be  ;  the  earth  keeping 
lufpended  whilft  the  heavier  fand  precipitates 
to  the  bottom.  Pound  this  fand  extremely 
fine,  reduce  like  wife  to  powder  the  pure 
earth,  and  you  will  find  that  thefe  two  pow¬ 
ders  mixt  together  and  put  in  water  will  be 
equally  fufpended.  It  follows  therefore  that 
the  particles  of  the  one  and  the  other  are  of  a 
fufficient  finenefs  to  receive  from  the  water 
an  equal  refinance  to  their  defcent.  Stridtly 
fpeaking  we  mud  allow  a  greater  finenels  in 
the  particles  of  fand  than  in  thofe  of  earth, 
as  they  are  fnecifically  heavier  and  would  de~ 
fcend  if  they  had  not  a  larger  furface  in  pro¬ 
portion  to  their  greater  weight;  now  for 
them  to  have  a  greater  furface  in  proportion 
to  their  weight,  they  muft  necelfarily  be 
much  fmaller,  as  geometricians  well  know. 
Yet  a  pafle  made  of  this  fame  powder  of  fand 
will  not  be  duBile ,  altho'  one  made  of  the 
powder  of  earth  will  really  be^.  The  duc- 
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tility  of  earth  therefore  arifes  from  a  more  in- 
trinfick  quality  than  the  finenefs  of  its  grains, 
and  by  confequence  is  proper  to  be  a  fpecific 
character,  to  diftinguifh  earth  from  fand. 

The  fpunginefs  of  earth  may  be  the  caufe 
of  its  ductility  ;  its  grains  not  only  penetrated 
and  foftened  by  the  water  but  fwelled  and 
extended,  ftretch  themfelves  out  to  clafp  one 
the  other,  eafily  take  on  account  of  their  fup- 
pienefs  the  figures  necefiary  to  be  adjufted 
well  together,  and  are  for  the  fame  reafon  in 
a  condition  of  changing  eafily  thofe  figures  in 
order  to  alfume  others.  When  earth,  of 
which  a  pafte  hath  been  made  by  foaking  it 
with  water,  becomes  dry,  it  will  be  more 
hard  and  compaét,  becaufe  the  new  joinings 
of  the  particles,  which  the  water  hath  pro¬ 
duced,  ftill  fubfift  even  after  evaporation.  It 
is  clear  that  the  contrary  rnuft  happen  with 
regard  to  fand. 

From  what  we  have  obferved  with  regard 
to  earth,  that  it  imbibes  and  is  diftended  by 
water,  we  may  likewife  folve  that  well  known 
and  ufeful  property  of  clay  in  holding  water, 
fo  as  not  to  let  it  pafs  through.  To  this  pro¬ 
perty  we  are  indebted  for  fo  many  fprings 
and  wells,  which  retain  water  for  our  ufes. 
A  water  that  comes  upon  a  dry  clay  finds 
grains  ready  to  receive  it,  it  may  then  find 
paflages  likewife  between  the  grains,  which 
permit  it  to  advance  to  a  certain  depth.  But 
immediately  it  haftens  to  flop  up  the  paflages 
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againft  itfelf.  In  proportion  as  it  finks  into 
the  grains,  it  diftends  them,  and  forces  them 
to  be  united  more  firm  and  compadt  together, 
Rohault,  who  probably  did  not  attend  enough 
to  that  property  of  earth,  which  we  have 
been  mentioning,  attributes  this  effed  to  an¬ 
other  caufe,  that  feems  at  firft  view  to  be  fuf- 
ficient.  He  imagines  that  water  which  pene¬ 
trates  clay,  carries  along  with  it  the  fineft 
grains,  that  it  depofits  them  in  the  paffages, 
and  thus  by  little  and  little  flops  them  up. 
But  this  notion  is  confuted  by  the  following 
obfervation.  If  a  piece  of  dry  clay  be  wet¬ 
ted  by  the  vapour  alone  of  a  moi  ft  air,  it 
would  be  difficult  to  conceive  that  in  this 
cafe  there  were  any  difplacings  and  removals 
of  the  grains  of  earth  ;  yet  clay  thus  moiftened 
would  be  capable  of  containing  water,  as  well 
as  that  which  hath  been  watered  with  a  con- 
fiderable  quantity  of  that  fluid. 

This  property  in  earth  of  expanding  itfelf 
by  moifture  and  contrading  by  drynefs  is  ne- 
ceffary  to  be  attended  to  by  the  potter,  whofe 
veffels  are  apt  to  crack  in  drying  3  by  the  gar¬ 
dener  in  railing  his  terraffes  3  and  by  the  en¬ 
gineer  in  making  his  ramparts  and  bulwarks, 
particularly  with  refped  to  the  preffure  it  oc- 
cafions  againft  the  lining  wall. 

Mr.  De  Reaumur  obferves  feveral  other  dif¬ 
ferences  that  diftinguilh  earths  one  from  an¬ 
other.  They  differ  with  regard  to  colours, 
whether  fuch  as  they  have  naturally  or  fuch 
'  N  4  as 
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as  they  receive  from  the  addon  of  me.’ 
Painters  know  how  great  the  variety  of  co* 
lours  is  in  earths,  anti  it  is  a  knowledge  ex¬ 
tremely  ufeful  to  them.  Some  earths  vitrify, 
others  are  calcined  ;  and  this  likewife  in  dif¬ 
ferent  degrees.  They  are  all  confidered  as 
alkalines,  and  indeed  acids  aft  on  them,  but 
very  differently.  There  are  earths  that  re¬ 
ceive  from  the  weakeft  acids  a  violent  im- 
preffion,  whilft  others  fcarce  receive  any  fen- 
fible  effedt  from  the  ftrongeft. 

There  is  another  quality  of  earths  that  hath 
not  been  attended  to,  which  is  their  fnell. 
‘Thai  which  riles  after  rain  in  the  fiimmer  is 
well  known  ;  it  comes  from  earth  that  hath 
fcarce  any  fmell  but  when  it  is  wetted  ;  and 
in  this  refpedt  is  the  diredt  contrary  to  fome 
other  fubftances,  fuch  as  hair,  horn,  &c . 
which  have  a  fmell  only  from  burning .  The 
odours  of  different  earths  have  differences 
from  each  other,  like  thofe  of  flowers  ;  and 
it  is  in  like  manner  difficult  and  often  impof- 
fible  to  charadterife  them.  As  it  is  the  role 
alone  that  can  convey  the  idea  of  its  fmell,  fo 
the  odours  of  different  earths  can  be  known 
only  by  applying  to  them.  Their  fmells  in 
general  are  lb  many  particular  fmells,  yet 
there  are  fome  which  have  a  refemblance  to 
other  fmells  ;  for  example  there  are  earths 
whole  odour  approaches  very  near  to  that  of 
pepper. 
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The  fmell  after  fain  is  commonly  attribu¬ 
ted  to  the  plants  of  woods  or  gardens  where 
one  chances  to  be  walking.  But  if  it  be  re¬ 
marked  that  the  moft  arid  fields,  and  fuch 
as  are  covered  only  with  dry  ftubble  or  plants 
as  dry,  diffule  at  that  time  the  like  fmell,  it 
mud  be  acknowledged  that  the  earth  alone  is 
the  fource  of  that  odour.  It  muft  be  obferv- 
ed  further,  that  the  atmofphere  of  the  fmells 
of  earth  is  not  very  extenfive,  the  nofe  muft 
be  pretty  near,  or  it  will  not  be  perceived  ; 
which  is  another  proof  that  it  doth  not  arife 
from  plants.  I  was  willing  to  fee  if  it  was 
poffible  to  exhauft  this  odour  from  earth.  I 
watered  and  dryed  fucceflively  little  cakes  of 
earth  for  more  than  a  fortnight  feveral  times 
in  a  day  :  at  the  lajl  of  my  experiments  I  did 
not  perceive  that  any  of  my  cakes  gave  a  lefs 
odour,  than  at  the  fir  ft . 

Iliftory  1730,  pag.  24.  Memoirs  pag.  243. 


We  naturally  intereft  ourfelves  in  the  ac~  Of  waffs, 
tions  of  animals  that  live  in  fociety.  Without  ÿ  I)c 
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being  oblervers  of  nature,  we  love  to  hear  of 
the  good  underftanding  amongft  beavers ,  who 
work  by  concert  in  building  houfes  of  earth 
and  wood,  feveral  ftories  high,  in  order  to 
defend  themfelves  from  inundations.  The 
republics  of  ants  and  bees  have  gained  efteem 
and  admiration  through  all  ages.  Societies 
are  perhaps  the  fir  ft  and  moft  beautiful  con¬ 
trivance  of  human  reafon  :  we  are  furprized 
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to  find  that  animals,  which  we  defpifcd,  imi¬ 
tate  us  in  this  effential  point  and  after  hav¬ 
ing  vainly  imagined  ourfelves  the  only  crea¬ 
tures  indued  with  fkill  and  forefight,  we  are 
almoft  inclined  to  grant  in  fome  infers  a 
greater  fagacity  than  in  ourfelves. 

The  bees  are  a  pacific  people  that  labour 
for  our  good,  and  in  return  we  intereft  our¬ 
felves  for  them  ;  other  infedts  make  war  up¬ 
on  them,  and  confequently  excite  our  en¬ 
mity  and  abhorrence  :  they  have  no  enemies 
more  dreaded  than  the  wafps,  who  are  not 
content  with  plundering  them,  but  likewife 
devour  them.  The  wafps,  compared  with 
the  mild  and  well-policed  republic  of  bees, 
appear  to  us  a  favage  nation,  a  kind  of  hot- 
tentots  ;  but  we  judge  thus  ill  of  them  only 
for  want  of  knowing  them.  We  may  apply 
to  wafps,  what  hath  been  often  obferved 
with  refpedt  to  a  dijiant  people,  who  have 
been  thought  barbarians ,  and  are  afterwards 
found  to  exceed  us  in  many  things.  The 
republics  of  wafps  are  in  nothing  inferior  to 
thofe  of  bees  ;  altho’  more  warlike,  they  are 
not  lefs  induftrious  nor  lefs  laborious.  In 
fhort,  they  are  with  refpedt  to  bees,  what  the 
ancient  Spartans  were  with  refpedt  to  the 
Athenians. 

I  fhall  not  enter  into  a  detail  of  the  feveral 
fpecies  of  wafps,  that  naturalifts  make  men¬ 
tion  of,  but  fhall  confine  myfelf  to  the  de- 
fcription  of  their  manners,  to  the  difcovery 
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of  their  indudry,  and  to  relating  the  me¬ 
thods  by  which  they  people  and  govern  their 
dates  :  I  (hall  therefore  fay  nothing  of  thofe 
fpecies  that  live  reclufe  like  hermits.  The 
objedt  of  my  enquiry  fhall  be  only  fuch  as 
live  in  fociety,  fuch  as  form  with  toil  and  in¬ 
dudry  a  fort  of  cakes,  compofed  of  hexago¬ 
nal  cells  like  thofe  of  bees,  but  made  of  ma¬ 
terials  very  different  from  wax. 

Thefe  heaps  of  cells  are  principal^  defi¬ 
ned  to  lodge  eggs  and  embryos  till  they  are 
able  to  take  flight.  We  give  the  name  of  a 
wafp-ned  to  thefe  cakes,  including  under 
that  term  all  that  the  wafps  build  round  about 
the  cakes.  We  fhall  content  ourfelves  with 
dijiinguijhing  thefe  infedts  into  three  claffes  ; 
and  that)  with  refpect  to  the  places  they  chufe 
for  building  their  nefts.  Thofe  of  the  fird 
clafs  attach  themfelves  to  plants  and  branches 
of  trees.  There  are  feveral  fpecies  of  this 
kind,  which  are  all  of  the  fmalled  fize,  and 
compofe  likewife  no  very  numerous  dates. 
The  wafps  of  the  fécond  clafs  commonly 
place  their  neft  under  a  covert  ;  they  build  it 
either  in  the  hollows  of  trees,  or  in  granaries 
that  are  little  frequented.  Thefe  are  the 
larged  of  all,  we  call  them  hornets.  Ladly, 
thofe  of  the  third  clafs  build  only  under 
ground  ;  they  are  not  fo  big  as  the  hornets, 
but  are  fometimes  bigger  than  thofe  of  the 
fird  clafs  ;  they  are  the  mod  common  of 
all  in.  the  kingdom,  and  aflembled  in  the 
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greateft  number;  feveral  thoulands  of  thefe'i 
live  together  in  fociety. 

The  wains  of  all  thefe  claffes  referable 
each  other  in  their  contrivances  ;  they  work 
all  their  nefts  pretty  much  with  the  fame  art; 
their  occupations  are  nearly  the  iame  within 
their  nefts  ;  fo  that  I  (hall  give  only  the  hi- 
frory  of  thefe  of  the  third  clafs  tn  details  and 
fhall  barely  mention  the  others  as  occalion 
offers  itfelf  of  taking  notice  of  any  thing  par¬ 
ticular.  In  order  to  make  them  known,  it  is 
iufficient  to  obferve  that  they  are  thoje  of  the 
third  clafs,  apainft  whom  we  have  fo  much 
difficulty  to  preferve  our  fruits,  particularly 
the  mufeadine. 

Thefe  wafps  that  build  under  ground,  are 
not  only  greedy  of  fruits,  but  muft  be  ranked 
amongft  the  moll  carnivorous  infedts;  they 
make  cruel  war  upon  all  other  flies  ;  what 
they  catch  by  chafing  is  not  fufficient  for 
them  ;  you  find  them  in  créât  numbers  in 
butchers  (hops  in  the  country.  After  having 
fatiated  themfelves  there  with  meat,  they  cut 
oft  lometimes  pieces  bigger  than  the  half  of 
their  body,  and  carry  them  to  the  nefl.  Oil 
each  fide  of  the  mouth  they  have  a  talon,  or, 
if  you  will,  a  long  moveable  tooth;  the  ex¬ 
tremities  of  thefe  two  teeth  or  talons  are 
dented  like  £  faw  ;  it  is  with  thefe  teeth  that 
they  cut  oft  pieces  of  meat,  which  they  gnaw 
all  round  and  underneath  till  the  flice  holds 
no  longer  by  any  thing  :  they  are  employed 

on 


189 


P  H  Y  S  I  C  S. 

S.*  — . 

ion  it  with  fo  much  eagernefs,  that  it  would 

be  eafy  to  kill  them  even  with  the  hand, 

without  any  rifk  of  being  (lung,  and  to  de- 

llroy  in  that  manner  a  great  number  of  them 

every  day.  Notwithftanding  their  robberies, 

the  butchers  in  the  country  live  in  tolerable 

* 

peace  with  them  :  I  have  a  butcher  at  Cha- 
renton  that  does  more,  he  even  makes  their 
robbery  turn  to  his  account.  They  are  par¬ 
ticularly  fond  of  a  calf’s  liver,  he  therefore 
allots  them  one  every  day  towards  the  end  of 
fummer,  or  fometimes  only  the  milt  of  an 
ox  ;  they  attach  themfelves  to  this  food  by 
choice,  and  will  touch  no  other  meat  :  whe¬ 
ther  it  is  that  thefe  are  more  to  their  tafte,  or 
whether,  being  more  tender  and  Ipfs  fibrous, 
they  are  more  eafdy  cut  ?  It  is  not  however 
merely  to  hinder  them  from  touching  other 
meats,  that  he  abandons  to  them  thefe  ;  an¬ 
other  reafon,  of  ceconomy,  induces  him  to  it. 
Flies,  and  particularly  the  large  black  flies, 
depolite  their  young  upon  meats,  which 
caufes  their  corruption  much  fafler.  Now 
the  wafps  defend  the  meat  from  thefe  large 
flies  ;  they  dare  not  remain  in  the  fhop,  there 
is  no  fafety  for  them,  they  are  purfued  by  the 
wafps  ;  and  it  cofls  the  butcher  no  more  for 
the  defence  of  his  fhop,  than  the  milt  of  an 
ox,  or  at  the  mod  the  liver  of  a  calf  each 
day. 

When  they  are  fatiated,  and  loaded  with 
plunder,  they  return  to  their  neft.  The  firft 
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gate  that  conduces  into  it,  is  an  hole  about  an 
inch  in  diameter,  the  opening  into  which  is 
on  the  furface  of  the  ground  ;  the  edges  of 
the  hole  are  turned  up  like  the  burrows  of  a 
rabbit  warren,  but  the  earth  round  about  it 
is  covered  with  grafs.  This  hole  is  a  kind  of 
gallery  that  the  wafps  have  undermined  ;  it 
feldom  goes  in  a  ftraight  line,  but  in  wind¬ 
ings  and  turnings  ;  the  paffage  is  not  always 
of  the  fame  length,  becaufe  the  neft  is  fome- 
times  nearer,  fometimes  further  from  the  fur- 
face  of  the  earth.  I  have  never  found  any 
neft,  whofe  higheft  part  was  not  at  lead:  half 
a  foot,  but  I  have  found  feveral,  that  have 
been  more  than  a  foot,  or  a  foot  and  half  di- 
ftant  from  the  furface. 

This  hole  is  the  paffage  that  leads  to  a  lit¬ 
tle  fubterraneous  town,  which  is  not  built 
indeed  in  our  tafte,  but  yet  hath  its  fymme- 
try  ;  the  ftreets  and  apartments  are  regularly 
difpofed  i  it  is  even  furrounded  by  walls  on 
all  fides  :  I  do  not  give  this  name  to  the  fides 
of  the  hollow  where  the  neft  is  fituated,  but 
the  walls  I  fpeak  of  are  in  reality  only  paper 
walls,  yet  ftrong  enough  for  the  ufes  to  which 
they  are  deftined  ;  they  are  fometimes  more 
than  an  inch  and  half  thick. 

Thefe  walls,  or,  to  fpeak  lefs  metaphori¬ 
cally,  this  external  covering  of  the  wafp-neft 
hath  different  figures  and  lizes,  according  to 
the  figure  and  fize  that  the  wafps  have  given 
to  the  works,  which  it  includes.  Commonly 
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the  external  figure  of  the  neft  refembles  a 
bowl  or  a  fpheroid,  whofe  leaf!:  diameter  is 
fometimes  horifbntal,  and  fometimes  vertical. 
I  have  found  feme  nefts  that  had  the  figure 
of  a  cone  flatted,  and  fomewhat  narrower 
towards  the  bafe.  This  cone  was  between 
15  and  16  inches  high,  and  was  about  a  foot 
in  diameter  near  its  bafis  :  the  diameter  of 
thofe  which  refemble  a  bowl,  is  commonly 
between  13  and  14  inches. 

I  have  faid  that  the  external  covering  is 
a  fort  of  paper  ;  Ï  know  no  fubftance  which 
it  refembles  more,  tho?  it  differs  a  little  from 
our  paper  ;  its  predominant  colour  is  an  afh- 
grey,  with  divers  fhadowings  5  fometimes  it 
inclines  very  much  to  a  white,  and  fometimes 
to  a  brown  or  yellowifh  :  thefe  colours  are 
irregularly  varied  by  bands  or  ftreaks  about  a 
line  broad,  which  gives  a  very  remarkable 
colour  to  the  whole  outfide  of  the  neft,  and 
makes  a  fort  of  marbling. 

But  what  renders  it  ftill  more  Angular,  is 
the  arrangement  of  the  different  pieces,  of 
which  this  covering  is  compofed  ;  we  have 
compared  it  to  bowls  and  to  cones,  but  we 
did  not  defign  to  convey  an  idea  that  it  had 
the  polijh  of  bowls  :  on  the  contrary,  its  fur- 
face  is  extremely  rough  ;  at  the  firft  view 
you  would  take  it  for  a  rock  made  of  icicles. 
We  (hall  defcribe  it  more  particularly  in 
fpeaking  of  the  manner  of  its  ftrudture. 
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Each  neft  hath  two  round  holes,  by  the 
one  of  which  the  wafps  conftantly  enter,  and 
come  forth  by  the  other  3  each  hole  can  let 
but  one  wafp  pafs  at  a  time  ;  altlio’  the  holes 
are  narrow,  by  means  of  this  regulation  the 
motion  of  the  wafps  is  never  retarded. 

We  are  yet  only  arrived  at  the  gates,  we 
we  will  now  enter  into  an  examination  of  the 
Vid  fig.  infide  of  the  neft.  It  is  occupied  by  lèverai 
p:ate  4.  flat  cakes,  parallel  to  each  other,  and  all  pla¬ 
ced  nearly  horifontal.  They  referable  the 
cakes  or  honey- combs  of  bees  in  this ,  that 
they  are  every  one  an  heap  of  hexagonal  cells, 
very  regularly  built  3  but  they  differ  from  the 
honey-comb  in  many  circumftances  3  they  are 
made  of  the  fame  materials  as  the  external 
covering  of  the  neft,  that  is  to  fay,  of  a  fort 
of  paper  3  whereas  the  cakes  of  bees  are  com- 
pofed  of  two  ranges  of  cells,  of  which  fome 
have  their  openings  on  one  of  the  faces  of 
the  cake,  and  others  open  on  the  other  face  3 
thofe  of  the  wafps  have  only  a Jingle  range  of 
cells,  and  all  have  their  openings  at  the  fame 
place,  namely  at  the  bottom.  Thefe  cells 
contain  neither  wax  nor  honey,  they  are  de- 
ftined  only  for  lodging  eggs,  for  the  worms 
that  are  hatched  from  them,  and  for  the 
young  wafps  that  have  not  yet  taken  flight  3 
whereas  the  worms  that  are  the  offspring  of 
bees  lie  almoft  horifontal  ;  thofe  of  wafps 
ftand  almoft  diredt,  with  their  head  down¬ 
wards,  becaufe  they  have  it  always  turned 
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towards  the  opening  of  the  cell.  The  thick- 
nefs  of  the  cakes  is  pretty  near  equal  to  the 
depth  of  the  cells,  and  proportionate  to  the 
length  of  the  flies. 

All  wafp-nefts  do  not  contain  an  equal 
number  of  cakes  ;  I  have  found  in  fome  to 
the  number  of  1 5,  and  in  others  no  more  than 
1  r  ;  the  diameter  of  the  cakes  varies  in  the 
fame  proportion  as  that  of  the  covering.  The 
firft,  the  uppermoft  of  the  cakes  hath  often 
no  more  than  two  inches ,  whilft  thofe  of  the 
middle  have  a  foot ,  in  diameter  ;  they  are 
likewife  fmaller  than  thofe  of  the  middle. 

All  thefe  cakes  are  difpofed  like  fo  many 
floors,  or  ftories,  which  furnifh  lodgment  to 
a  prodigious  number  of  inhabitants  ;  we  may 
make  a  grofs  calculation  of  them.  Inftead  of 
15  cakes,  un-equal  in  diameter,  let  us  fup- 
pofe  that  they  are  every  one  8  inches  in  dia¬ 
meter  ;  or.  to  make  a  more  commodious  cal- 
culation,  let  us  fuppofe  thefe  cakes  to  be 
fquares  whofe  fides  are  8  inches.  I  do  not 
believe  that  I  have  been  too  favourable  to  our 
calculation.  I  have  found  that  7  cells  ranged 
in  a  row  took  up  no  more  than  the  length  of 
an  inch  and  half.  By  confequence  in  an  inch 
and  half  fquare  there  are  49  cells  ;  now  if  an 
inch  and  half  fquare  give  49  cells,  49  inches 
fquare,-  which  are  the  furface  of  one  of  our 
cakes,  will  give  about  1067  cells;  therefore 
our  15  cakes  will  have  about  16005  cells. 
Indeed  there  is  fomething  to  be  bated  in  this 
Vol.  I,  O  fum 
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fum  on  account  of  the  inequality  of  the  cells, 
which  we  Hi  all  mention  hereafter.  But  tho’ 
we  fhould  allow  only  room  for  ten  thoufand 
flies,  it  would  be  fufficient  to  give  an  idea  of 
the  numerous  people  of  thefe  little  republics  ; 
particularly  when  it  fhall  be  feen  that  there  is 
not  perhaps  a  cell  that  one  with  another  doth 
not  ferve  to  produce  three  young  wafps. 
Thus  a  wafp-ned  breeds  in  a  year  more  than 
30,000  wafps. 

The  different  floors  or  cakes,  leave  between 
them  a  free  paflage  for  the  wafps  ;  there  is 
always  between  one  and  another  half  an  inch 
didance,  yet  this  doth  not  make  very  lofty 
dories,  but  their  height  is  proportionate  to 
that  of  the  inhabitants.  They  are  all  fuf- 
pended  in  fuch  manner  that  the  firjl  bears  al- 
moft  the  whole  weight  of  the  others  ;  it  is 
faftened  to  the  roof  of  the  wafp-neft,  Ù\z  fé¬ 
cond  is  faftened  to  the  firft,  the  third  to  the 
fécond,  and  fo  on  fucceffively  to  the  laft. 
They  are  thus  connected  together  by  a  fort  of 
little  columns ,  confiding  of  the  fame  materials 
as  the  cakes  and  the  red  of  the  ned  ;  the  ar¬ 
chitecture  of  thefe  columns  is  indeed  very 
plain ,  they  are  barely  round,  their  bafes  and 
chapiters  however  have  a  larger  diameter  than 
the  red  ;  Vy  the  one  they  are  connected  to 
the  inferior  cake,  by  the  other  to  the  fupe- 
rior.  They  have  towards  the  middle  fcarce 
more  than  a  line  in  diameter  but  at  the  bafe 
and  chapiter  more  than  two  lines.  There  is 
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therefore  between  every  two  eakes  a  fort  of 
ruftic  colonnade,  for  the  great  cakes  are  fuf- 
pended  by  more  than  fifty  fuch  columns;  The 
cakes  are  faftened  like  wife  in  fome  places  to 
the  borders  of  the  wafp-neft,  which  confc- 
quently  lightens  the  weight  of  each  fupenor 
cake. 

Hitherto  we  have  only  given  a  general  idea 
of  the  edifice  ;  we  fhall  now  fhew  how  the 
wafps  build  it,  of  what  ufe  it  is  to  them,  on 
what  they  are  employed  in  the  infide,  in  a 
word,  we  are  to  pry  into  the  whole  govern¬ 
ment  of  this  little  people.  But  thefe  are  flate- 
myfteries  that  pafs  under  ground,  they  are 
not  to  be  penetrated  into,  if  the  wafps  are  left 
in  their  natural  habitations.  I  have  attempted 
to  draw  them  from  the?2ce  ;  I  have  tried  to 
put  them  more  within  reach  of  obfervation, 
and  have  fucceeded  fo  far  as  to  lodge  them 
in  glafs  hives,  fuch  as  the  curious  make  ufe 
of  for  bees.  There  I  have  at  leifure  feen  all 
their  little  contrivances,  and  have  fliewn  them 
to  fuch  perfons  as  have  vifited  me  at  my  coun¬ 
try  houfe. 

It  doth  not  feem  eafy  to  tranfplant  the 
lodging  of  fuch  un-tradlable  infedts;  but  the 
love  they  bear  their  young  hath  gained  me 
fuccefs.  If  there  be  any  cafe  wherein  natu¬ 
ral  hiftory  expofes  a  man  to  hazards,  this 
furely  is  one.  You  muft  brave  the  flings  of 
feveral  thoufands  of  wafps,  that  on  all  fides 
attack  you  on  attempting  to  difturb  them* 
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The  wounds  they  inflift  are  not  indeed  mor¬ 
tal,  but  are  extremely  painful. 

With  an  undaunted  lpirit  of  philofophical 
heroifm,  Mr.  De  Reaumur  encountered  thefe 
difficulties,  and  diflodged  a  neft  together  with 
all  the  earth  that  naturally  environs  it.  I  or¬ 
dered  a  fervant,  fays  he,  whom  I  had  difci- 
plined  and  armed  cap-a-pe  for  thefe  wars,  to 
cut  up  a  large  clod  of  earth,  in  the  middle  of 
which  was  incamped  a  neft.  After  having 
conveyed  the  whole  clod  into  my  garden,  I 
pierced  it  in  different  places  in  order  to  pro¬ 
cure  peep-holes  for  feeing  what  pafied  about 

the  neft  ;  but  I  found  afterwards  that  it  was 

—  * 

of  no  ufe  to  take  away  their  neft  upon  a  cloà ; 
the  love  thefe  infeéls  have  for  their  nefts  or 
rather  for  their  young  is  inconceivable  ;  what¬ 
ever  diforder  and  confulion  is  made  in  their 
nefts,  altho’  it  be  broken  and  almoft  torn  in 
pieces,  they  never  abandon  it,  but  follow  it 
every  where;  it  is  full  of  young  wafps  that 
require  their  care  and  nurfing  ;  infomuch  that 
in  order  to  have  an  hive,  wherein  a  wafp-neft 
hath  been  put,  well  peopled,  you  need  only 
give  thefe  flies  fufficient  time  for  returning  to. 
their  neft,  and  for  that  purpofe  wait  only  till 
the  evening  before  you  tranfplant  it,  other- 
vciie  you  lofe  thole  that  were  out  in  the  coun¬ 
try.  Thofe  that  happen  to  be  abroad  when 
a  neft  is  tranfplanted,  at  their  return  to 
their  hole  finding  no  more  their  companions 
nor  neft,  know  not  which  way  to  go,  but 
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continue  feveral  days  about  the  hole  before 
they  determine  to  quit  it. 

After  they  have  been  put  in  the  hive  they 
begin  with  working  to  repair  the  diforders  of 
their  nefts.  They  remove  with  wonderful 
activity  all  the  earth  and  filth  that  may  have 
fallen  into  the  hive  ;  afterwards  they  take 
care  to  fallen  their  neft  firmly  to  the  fides  of 
the  hive  where  it  has  been  placed  ;  they 
work  at  repairing  the  breaches  ;  are  employ¬ 
ed  in  making  it  ftronger,  and  increaie  confi- 
derably  the  thicknefs  of  the  external  covering. 

This  cover  of  the  wafp-neft  is  a  work  par¬ 
ticular  to  thefe  flies  ;  bees  do  not  cover  their 
cakes  or  combs.  We  have  already  mentioned 
that  this  cover  is  more  than  an  inch  and  half 
thick  :  it  is  not  of  a  maflfy  thicknefs,  but  com- 
pofed  of  feveral  vaulted  ftrata  that  leave  vacu¬ 
ities  between  them.  In  proportion  as  the 
wafps  thicken  this  cover,  they  build  on  the 
ftrata  already  formed  another  ftratum  compo- 
fed  of  the  like  vaulted  pieces. 

The  cover  is  a  kind  of  box,  that  feems 
made  for  including  the  cakes  and  flickering 
them  from  the  rain  which  penetrates  fome- 
times  through  the  ground.  It  is  proper  for 
this  purpofe,  altho’  it  confifts  only  of  a  fort 
of  paper,  by  means  of  the  architecture  we 
have  been  mentioning  :  had  it  been  intirely 
maflive,  it  would  have  been  more  eafily  foak-  , 
ed  through.  By  being  arched  the  water  that 
hath  penetrated  through  one  arch  can  only 
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wet  that  underneath  by  droppings,  whereas  if 
the  whole  was  jnaffy  the  water  would  per¬ 
vade  by  contadl  alone  :  bendes,  this  fort  of 
architecture  faves  a  great  number  of  mate¬ 
rials.  Nothing  is  more  amufing  than  to  fee 
them  work  at  enlarging  or  thickening  this 
cover.  There  is  no  work  that  they  carry  on 
with  greater  difpatch  ;  a  great  number  of 
wafps  are  employed  on  it,  but  the  whole  is 
performed  without  any  confufion.  They 
fetch  the  materials  neceffarv  from  the  coun- 
try  round  about  3  the  wafp,  that  colle&s  them, 
hcrfelf  employs  them  on  the  work  ;  the 
builder  or  1  >aron-wafp  (for  others  have  other 
employs  which  we  fhall  mention  prefently) 
returns  loaded  with  a  little  ball>  which  fhe 
holds  between  thofe  two  talons,  that  we  have 
faid  flie  makes  ufe  of  for  cutting  off  pieces  of 
meat.  This  ball  is  the  matter  prepared  for 
the  work  ;  the  wafp  being  arrived  at  the  nefl 
carries  it  to  the  place  fhe  would  enlarge;  the 
bail  is  foft  as  parte  ;  fhe  faftens  herfelf  to  the 
part  on  which  fhe  hath  applied  and  preffed 
her  little  ball.  Immediately  afterwards  you 
fee  the  wafp  retiring  backward,  and  as  fhe 
moves  fhe  leaves  a  fortiori  of  her  ball,  but 
not  detached  from  the  reft,  which  fine  holds 
between  her  two  fore  legs.  Imagine  to  your- 
felf  a  parte  that  is  ropy,  or  a  piece  of  foft  clay, 
that  you  woujd  add  round  the  brim  of  an  ear¬ 
then  veffel,  and  you  will  form  an  idea  of  the 
mannpr  in  which  the  wafp  labours.  Her  two 


i99 


PHYSICS. 

talons  aft  as  the  thumb  and  finger  of  the  pot¬ 
ter  would  do,  in  parting  new  earth  to  the 
brims  of  the  veffel,  in  drawing  it  out,  and 
flattening  it  down. 

This  new  rim  ( perhaps  the  Latin  word 
fafcia  will  more  fully  convey  the  meaning  of 
the  French  term  bande)  that  hath  been  ap¬ 
plied  is  yet  too  grofs  and  unpolifhed  ;  her 
next  work  is  to  make  it  thin  and  fmooth  -y 
fhe  goes  without  the  leaft  lofs  of  time,  and 
refumes  her  talk  where  fhe  firft  begun.  This 
fécond  labour  is  pretty  mu.ch  the  fame  in  the  . 
manner  gJ  working  as  the  former.  Her  talons 
by  patting  the  fort  matter  extend  it  ;  fire  goes 
over  the  work  in  this  manner  4  or  5  tinges 
till  flie  hath  reduced  the  additional  part  to 
the  thinnefs  of  the  reft,  or  to  that  of  a  leaf  of 
paper.  It  muft  be  obferved  that  it  is  with  ex¬ 
treme  quicknefs  that  the  wafp  labours,  and 
always  retiring  backward  ;  by  this  means  fhe 
is  in  a  condition  of  judging  continually  whe¬ 
ther  her  work  is  good  :  the  motion  of  her 
talons  is  much  quicker  than  that  of  her  legs. 
Each  run  or  leaj  is  about  a  line  in  breadth, 
and  are  all  of  different  colours  ;  which  is  ow¬ 
ing  to  the  different  coloured  materials,  of 
which  they  have  been  compofed.  This  I 
was  convinced  of  by  the  following  expedient  : 
With  a  ftick  fmeared  at  the  end  with  glue  I 
took  out  of  the  hive  whatever  walp  I  had  a 
mind  for  ;  thofe  that  I  took,  loaded  with  a 
bally  never  quitted  it  notwithstanding  the  vio- 
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knee  that  I  did  them  ;  they  would  ftill  pre- 
ferve  the  fruit  of  their  labour.  Amongft 
thefe  balls  fome  were  white,  others  yellowifh, 
and  others  blackifh. 

We.are  now  to  examine  the  compofition  of 
thefe  balls.  There  is  nothing  in  the  whole 
hiftory  of  thefe  infedls  that  was  longer  con¬ 
cealed  from  me.  In  vain  had  I  obferved 
wafps  on  all  occafions  when  I  could  fufpedl 
that  they  were  going  to  colledl  materials,  I 
could  never  fucceed  in  furprifing  them  at  the 
time  they  were  loading  themfelves.  Bees  that 
gather  their  wax  and  honey  on  flowers,  even 
wafps  themfelves,  that  fettle  on  plants  and 
trees  in  order  to  fuck  the  juice  of  the  leaves 
or  what  exfudes  from  the  ftems,  had  thrown 
me  wide  of  the  mark;  I  thought  to  find 
them  on  fuch  plants  tearing  up  fibres  for 
forming  their  paper.  After  a  fruitlefs  fearch 
and  when  I  no  longer  purfued  my  enquiries 
on  this  infedl,  a  mother  wafp,  of  the  fubter- 
raneous  kind,  came  to  inform  me  of  what  I 
had  fought  fo  often  in  vain.  She  placed  her- 
felf  near  me  on  the  frame  of  my  window  that 
was  open.  I  faw  her  continue  at  reft  in  a 
place,  from  whence  I  could  not  imagine  fhe 
could  draw  any  thing  very  fucculent.  Whilft 
the  reft  of  her  body  was  Jlill ,  I  remarked  di¬ 
vers  motions  of  her  head.  It  immediately 
came  into  my  thoughts  that  the  wafp  detach¬ 
ed  from  th c  frame  materials  for  building,  and 
the  notion  proved  true.  I  obferved  her  with 
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attention  ;  (he  feemed  to  nibble  the  wood, 
her  two  talons  aded  with  extreme  agility  in 
cutting  off  fine  pieces.  She  did  not  fwallow 
what  (he  detached,  but  added  it  to  a  little 
heap  of  the  fame  materials  W'hich  (he  had  al¬ 
ready  collected  between  her  legs.  In  a  little 
time  (he  changed  her  place,  but  dill  continued 
nibbling.  I  afterwards  catched  the  wafp 
whilft  (lie  was  bufy  on  this  work  ;  I  found 
her  loaded  with  pretty  near  fuch  a  quantity  of 
materials  as  they  are  wont  to  carry  to  their 
neft  ;  file  had  not  how7every^/  formed  it  into 
a  ball.  The  matter  was  not  moiftened  fo 
much  as  it  is  when  the  infed  cements  it  to 
her  work. 

I  examined  this  heap  of  filaments,  which 
in  all  refpeds,  except  that  of  not  being  yet 
well  moiftened,  refembled  the  balls  which  I 
had  taken  from  walps  employed  on  building. 
Thefe  filaments  appeared  however  very  dif¬ 
ferent  from  what  one  wrould  exped  the  in- 
fed  to  detacPfrorn  wood  by  nibbling.  One 
would  imaginé  that  they  fhould  refemble  faw- 
duft,  that  ei  ch  bit  (hould  be  pretty  near  as 
wide  as  long  ;  each  filament  on  the  contrary 
was  extremely  fmall,  altho’  it  had  at  leaf  a 
line  in  length  ;  there  were  even  fome  much 
longer.  Big  and  fhort  pieces  of  wood,  like 
thofe  of  faw-duft,  would  not  fuit  our  fubterra- 
neous  wrafps  ;  they  could  not  wrell  be  interwove 
for  making  a  fine  paper,  it  is  neceffary  to 
have  a  fort  of  threads  like  to  thofe  of  the  pa- 
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per  which  we  make  ufe  of:  and  in  getting 
fuch  we  muff  take  notice  of  the  great  fagacity 
of  the  wafp.  She  doth  not  merely  hafh  the 
wood,  which  would  only  give  her  little  fhort 
pieces  like  thofe  of  faw-duft  ;  but  before  flic 
cuts  it  fhe  makes,  as  I  may  fay,  a  fort  of  fera- 
ped  lint  ;  die  preffes  the  fibres  between  her 
talons,  raifes  them  up,  and  by  that  means  fe- 
parates  them  one  from  another  ;  having  done 
this  fhe  afterwards  cuts  them. 

I  learnt  this  cunning  of  the  wafp,  not  onjy 
from  obfervation,  but  was  affured  of  it  like- 
wife  by  detaching  myfelf  the  fibres  of  wood 
with  a  penknife.  I  rubbed  at  fir (l  the  wood 
lightly  with  the  blade  of  the  penknife  in  order 
to  feparate  the  fibres  one  from  another,  and 
I  rubbed  it  afterwards  more  ftrongly  in  order 
to  detach  them.  I  collected  in  this  manner 
filaments,  which  I  compared  with  thofe  that 
the  wafp  had  collected,  and  could  obferve  no 
difference  between  them. 

Ever  fince  I  obferved  the  wjfp  detaching 
wood  from  my  window,  1  have  been  attentive 
to  obferve  the  affions  of  thofe  that  fettled  upon 
dry  wood,  and  have  remarked  that  wafps  of 
all  forts  go  thither  to  cut  filaments  neceflary 
for  making  their  paper.  I  have  feen  them 
particularly  attach  themfelves  to  the  fupport- 
ers  of  efpaliers,  to  the  frames  and  fhutters  of 
windows.  But  it  is  to  be  obferved  that  they 
attach  themfelves  only  to  old  and  dry  wood, 
which  hath  beep  a  long  time  expofed  to  the 
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injuries  of  the  air.  It  would  not  be  eafy  to 
draw  the  fibres  of  fax  frefh  pulled  3  in  order 
to  draw  them  it  is  left  to  fleep  for  a  certain 
time  5  that  is  to  fay,  it  is  kept  foaking  in  wa^, 
ter  for  feveral  weeks,  and  afterwards  is  dried. 
The  firft  furface  of  the  wood,  that  hath  been 
expofed  fevêral  years  to  the  injuries  of  the  air, 
has  been  fo  often  watered  by  rain,  that  it  is 
in  the  condition  of  flax  that  hath  been  deeped. 
The  cakes,  and  columns,  that  fupport  them, 
are  made  of  the  fame  materials.  The  wafps 
likewife  work  the  cells,  that  compofe  the 
cakes,  in  the  fame  manner  as  the  frata  that 
form  the  cover  3  but  the  texture  of  the  cells 
is  more  loofe  and  refembling  net- work  3  on 
the  contrary,  the  texture  of  the  columns  is 
more  clofe  and  compact.  Thefe  columns  are 
intirely  maffive,  it  is  neceffary  that  they  fhould 
be  much  dronger  than  the  red.  The  wafps 
do  them  over  fometimes  with  a  fort  of  varnifh, 
they  rub  them  with  their  mouth,  the  places 
rubbed  appear  fhining  and  always  continue 
Jo.  This  varnifh  is  perhaps  the  glue  that 
binds  together  the  threads  of  which  their  pa¬ 
per  is  compofed. 

N.  B.  I  cannot  help  ohferving  that  the  ar¬ 
tifice  of  the  wafp  in  making  paper  gives 
great  light  into  the  manner ,  in  which  the 
ancients  made  their  paper  of  the  Egyptian 
papyrus .  They  might  hideed  have  made  it 
in  much  greater  perfection,  had  they  more 
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carefully  obferved  and  been  inflruEled  by 
the  wafp  -,  for  Pliny  in  defcribing  the  me¬ 
thod  of  making  it  fays ,  præparantur  ex  eo 
.  (  fcilicet  papyro  )  chartæ  divifo  acu  in 

prætenues  fed  qucun  latifjimas  philuras. 
Mr .  De  Reaumur  hath  remarked  the 
great  fa gaci t y  of  the  wafp  avoiding 
that  error ,  and  the  reafon  on  which  her 
pradl ice  is  founded . 

The  cells  of  the  cakes  are  hexagonal  :  but 
I  know  not  whether  this  figure  enters  into 
the  defign  of  their  architecture,  or  is  owing 
to  the  young  walps  preffing  the  cells  and 
making  them  take  this  figure.  This  is  cer¬ 
tain,  that  the  outward  cells  have  the  half  of 
their  circumference  round.- 

A  great  part  of  the  wafps  which  we  ranked 
in  the  firft  clafs,  of  thofe  that  build  their  neft 
on  plants  or  on  branches  of  trees,  give  their 
neft  no  covering  at  all.  Their  cakes  are  bare 
and  their  poiltion  is  vertical.  The  fpecies  of 
this  clafs  are*  often  content  with  making  a  fin - 
gle  cake  ;  fome  give  it  no  more  than  two  or 
three  inches  diameter,  others  give  it  five  or  fix 
inches..  Sometimes  however  they  make  two 
or  three  cakes  parallel  one  to  another. 

There  are  in  the  kingdom  wafps  of  this  clafs 
that  give  their  nefts  very  fingular  covers. 
Mr.  Varignon  brought  one  of  them  to  the 
Vid  plate  academy  fome  years  ago,  whofe  covering  re- 
5.  fig.  2.  fembled  very  much  a  rofe  not  yet  blown  -,  It 
‘a  was 
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Was  in  like  manner  compofed  of  feveral  leaves 
applied  one  upon  another. 

But  all  the  wafps  of  this  kingdom,  that  I 
know  of,  form  nothing  fo  Angular  as  a  fpe- 
c'ies  of  wafp  at  Canada,  whofe  neft  is  in  the 
cabinet  of  the  king's  garden,  and  hath  been 
communicated  to  me  by  Mr.  Vaillant.  At 
the  firft  view,  and  even  after  having  examin¬ 
ed  fotne  time  the  furface,  one  would  take  it 
for  a  work  of  human  compofition.  Its  cover 
refembles  fo  much  our  pafte-boards,  that  it 
is  not  enough  to  fay  it  refembles  them  ;  you 
can  find  no  difference  between  the  one  and 
the  other  :  it  hath  the  poliih,  the  colour 
(which  at  prefent  is  that  of  old  pafte-board 
but  was  formerly  white)  and  likewife  the 
texture.  It  is  a  fine  pafte-board  and  as  thick 
as  that  of  common  portefolios.  This  cover 
approaches  in  figure  to  a  cone,  but  the  fum- 
mit  of  the  cone  is  not  very  pointed  5  near  the 
fummit  it  hath  a  long  hole  through  which 
paffes  a  branch  of  a  tree,  that  had  been  cho-Vidplat 
fen  by  the  infefts  for  fufpending  their  neft,  5-  h&-  1 
one  could  not  draw  out  this  branch  without 
tearing  the  pafte-board. 

The  wafps  of  the  fécond  clafs,  the  biggeft 
of  all  and  called  hornets,  make  in  granaries 
and  in  hollows  of  trees  their  nefts  pretty 
much  like  thofe  of  our  fubterraneous  wafps, 
only  their  paper  is  of  a  coarfer  fort,  the  pre¬ 
dominant  colour  of  it  is  yeîlowifh,  whereas 
that  of  the  fubterraneous  wafps  is  an  afh-grey.- 
~  *  The 
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The  wafps  of  all  thefe  claffes  begin  with 
building  the  firft  or  fuperior  cake.  Before 
they  begin  on  a  cake,  of  whatever  range  it 
be,  they  form  one  of  the  columns  that  is  to 
fufpend  it  ;  upon  the  inferior  end  of  this  co* 
lumn  they  build  the  firft  cell  of  the  cake  j 
they  fur  round  it  afterwards  with  other  cells  ; 
they  begin  to  form  new  columns  in  pro¬ 
portion  as  the  increafe  of  the  number  of 
cells  requires  it,  and  they  extend  the  outward 
cover  in  proportion  as  the  number  of  cakes 
inlarges. 

The  conftrudtion  of  the  w^afp-neft  is  not 
the  only  employment  of  the  wafps,  it  is  but 
a  fmall  part  of  them  which  are  concerned  in 
the  building  ;  the  others  have  other  employs. 
In  order  to  fhew  their  different  occupations  it 
is  neceffary  to  give  a  more  perfect  knowledge 
of  the  inhabitants  of  our  little  common¬ 
wealth,  than  we  have  hitherto  given.  What 
we  are  going  to  relate  of  them  will  ferve  to 
confirm  the  notions  of  Mr.  Maraldi  with  re¬ 
gard  to  bees. 

In  the  infeft  kind  thofe  which  have  flings 
are  a  people  quite  dijlindt ,  that  have  fcarce 
any  fimilitude  with  any  others.  The  fame 
wafp-neft  is  inhabited  by  three  forts  of  wafps 
different  in  fize,  and  which  have  fome  differ¬ 
ences  likewife  in  fhape;  or  they  maybe  di¬ 
ll  inguilhed  into  three  fexes,  ; males ,  females ,  and 
fuch  as  I  fhall  call  mules ,  altho’  they  have 
nothing  in  common  with  real  mules  but  their 


PHYSICS. 

inability  of  perpetuating  their  fpecies  :  of 
which  I  am  fully  convinced  by  my  own  ob- 
fervations.  The  males  are  amongft  wafps 
what  the  drones  are  amongft  bees  ;  the  fe¬ 
males  in  the  wafp  fiatc  hold  the  place  of  the 
king  Or  queen  amongft  the  bees.  But  inftead 
of  there  being  only  three  or  four  females,  as 
in  the  bee  hive,  I  have  feen  in  wafp-nefts  more 
than  between  two  and  three  hundred  at  a 
time.  Laftly,  thole  of  our  wafps,  which  I 
call  mules,  are  amongft  them ,  what  the  gene¬ 
rality  of  bees  are  in  the  bee-hive. 

Thele  mules  are  the  molt  numerous  part  of 
this  republic  ;  they  bear  all  the  burdens  of 
it  5  it  is  they  that  build,  that  provide  food 
for  the  males,  females,  and  even  the  young 
wafps  for  a  great  part  of  the  year.  Except¬ 
ing  thofe  which  are  employed  in  collecting 
materials  for  the  conftruCtion  of  the  edifice, 
and  in  performing  the  office  of  mafons,  the 
reft  go  in  purfuit  of  plunder  5  fome  catch  in¬ 
fects,  the  paunch,  and  fometimes  the  whole 
infeCt  is  brought  home  to  the  neft  ;  others 
pillage  butchers  (hops  ;  others  ravage  fruits 
and  carry  home  the  juices  they  have  collected. 
When  they  are  arrived  at  the  neft  they  com¬ 
municate  their  prey  to  the  females,  to  the 
males,  and  even  to  other  mules,  who  on  ac¬ 
count  of  their  having  been  employed  within 
doors  could  not  go  and  provide  themj elves  food. 
Several  wafps  affemble  round  the  mule  that 
is  juft  arrived,  and  each  takes  his  portion  of 
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what  is  brought.  This  is  tranfacfted  with  the 
utmoft  harmony  ;  the  following  obfervation 
is  a  proof  of  it.  Thofe,  which  inftead  of 
going  upon  the  chace  have  light  upon  fruits, 
bring  back  nothing  foltd  to  the  neft,  for  they 
never  carry  fruits  or  portions  of  fruits.  Yet 
theft  mules,  which  in  appearance  bring  back 
nothing,  contribute  to  the  regaling  their 
companions.  I  have  feen  them  feveral  times, 
after  they  have  entered  the  hive,  repofe  them- 
fe!  ves  quietly  on  thé  upper  part  of  the  neft  * 
after  which  they  difcharged  from  their  mouth 
a  drop  of  clear  liquor,  that  was  greedily 
fucked  up,  fometimes  by  two  wafps  at  thé 
fame  inftant  ;  after  that  drop,  the  Imile  dif¬ 
charged  a  fécond  and  fometimes  a  third, 
which  were  diftributed  in  like  manner  to 
other  wafps. 

The  mules,  altho’  the  moft  laborious,  are 
the  leaft  in  fize;  they  are  the  moft  lively, 
light,  and  aftive.  The  females  are  the  biggejl 
and  heaviejl ,  they  move  more  flow  and  fe- 
date.  The  bignefs  of  the  males  is  of  a  mid¬ 
dle  fize  between  that  of  the  mules  and  fe¬ 
males. 

During  the  months  of  June,  July,  Auguft, 
and  the  beginning  of  September,  the  mother 
wafps  keep  themfelves  confined  to  the  neft, 
they  feldom  go  abroad  but  in  the  beginning 
of  the  fpring,  and  in  the  month  of  Septem¬ 
ber  ;  at  the  other  times  they  are  employed  in 
laying  eggs  and  feeding  their  young,  which 

is 


PHYSICS. 

is  no  fmall  occupation  y  indeed  by  themfehes 
alone  they  could  never  iufficiently  attend  fuch 
a  prodigious  number  of  young  as  we  have 
before  calculated  each  wafp-neft  contains. 
They  feed  them  as  birds  feed  their  young 
ones*  Every  moment  they  are  carrying  them 
a  bill  full.  It  is  furprifing  to  fee  the  activity 
with  which  a  mother  wafp  runs  through  the 
cells  of  a  cake  one  after  another  ;  fhe  puts  her 
head  pretty  far  into  thofe  cells  where  the 
young  are  very  little,  what  paffes  there  is  con¬ 
cealed  from  the  eye  of  the  obferver  <  but  it 
is  eafy  to  conjecture  by  what  one  fees  done  in 
thofe  cells  where  the  young  are  bigger  and 
ready  to  undergo  their  metamorphofis.  Thofe 
we  have  laft  mentioned  being  more  advanced 
are  lefs  quiet,  they  put  forth  their  head  quite 
out  of  the  cell,  and  by  little  gapings  feem  to 
crave  for  food.  The  wafps  of  the  larger  fort, 
the  hornets,  before  they  give  food  to  their 
young,  prefs  a  little  their  head  between  the 
two  talons  we  have  fo  often  mentioned.  I  am 
inclined  to  think  that  the  attention  of  the 
wafps  goes  fo  far  as  to  adapt  the  food  to  the 
ftrength  of  the  young,  for  I  have  feen  fome 
give  but  a  drop  of  liquor  to  fuch  as  were 
pretty  big,  and  have  feen  folid  food  given  to 
fuch  as  were  bigger.  The  mothers  not  being 
fufficient  to  diftribute  nourifhment  to  fo  many 
young,  the  mules  are  often  employed  in  that 
fervice.  I  have  made  an  obfervation  on  the 
wafps  of  the  firft  clafs,  which  feems  to  prove 
Vol.  L  P  that 
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that  they  feed  their  young  in  the  manner  of 
birds  which  difgorge ,  that  is  to  fay,  fwallow 
the  grain  and  let  it  foften  a  little  and  be  con- 
codted  in  their  crop,  before  they  offer  it  to 
their  young  ;  for  I  have  feen  a  mother  wafp 
of  this  fort,  which  brought  home  the  paunch 
of  an  infedt,  after  having  fvvallowed  it  in- 
tirely,  go  through  her  cells  and  leave  the 
young  fome  pieces  jo  large  that  they  were 
jfcarce  able  to  lwallow  them. 

I  have  taken  away  fragments  of  cakes,  full 
of  little  wafps,  which  for  want  of  the  mo¬ 
ther’s  bill  fucked  what  I  £ave  them.  It  would 
not  perhaps  have  been  impoffible  to  have 
reared  them,  if  one  would  have  taken  the 
trouble. 

N.  B.  c This  experiment  hath  been  fine e  tried 
with  fuccefs  by  a  youth ,  who  took  pic  a  fare 
in  feeding  wafps  with  honey ,  as  the  gene¬ 
rality  oj  boys  delight  in  breeding  birds . 

Vid,  Mr.  De  Reaumur’s  hiftory  of  infedls 
vol.  6.  pag.  190. 

The  young  wafps  are  not  in  the  cells  un¬ 
der  thfform  of  waips  ;  when  they  have  ta¬ 
ken  that  they  remain  there  but  a  little  time. 
They  are  produced  from  a  white,  tranfparent 
egg,,  of  an  oblong  figure,  very  like  the  ker¬ 
nel  01  a  pine  apple,  excepting  that  it  is  bigger 
at  one  tW  than  at  the  other.  Eight  days  af¬ 
ter  the  egg  hath  been  laid  you  find  in  the 
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cell  a  worm,  which  is  confiderably  bigger 
than  the  egg  ;  perhaps  this  worm  is  the  egg 
itfelf  more  developed  ;  the  head  is  then  dii- 
cernible,  you  may  diftinguifh  the  two  talons. 
1’he  worms  continue  to  grow  till  they  be¬ 
come  big  enough  to  fill  intirely  their  cells. 
When  they  are  arrived  at  that  fize,  they  are 
ready  to  undergo  their  metamorphofis  ;  they 
have  no  longer  need  of  taking  food,  they  en¬ 
join  themfelves  a  faft,  and  forbid  all  com¬ 
merce  with  other  wafps.  They  ftop  up  the 
mouth  or  entrance  of  their  cell,  by  making 
it  a  little  cover  ;  fome  worms  make  it  aim  oft 
fiat)  thefe  are  commonly  fuch  as  are  to  be 
mules*  others  make  it  convex ,  and  even  ex¬ 
tend  a  little  the  fides  of  the  cell  by  making  à 
border  of  the  fame  materials  as  the  cover. 
The  cover  is  of  a  texture  like  that  of  the  cod 
of  caterpillers  or  filk- worms.  Our  worms  of 
wafps  fpin  and  weave  this  cover  precifely  as 
caterpillers  fpin  their  cod  ;  they  give,  them¬ 
felves  the  fame  motions  of  the  head.  The 
thread,  of  which  they  form  it,  is  fo  fine  that 
I  could  never  obferve  exaâly  from  whence 
they  draw  it,  altho’  I  have  fometimes  held  in 
my  hand  the  cakes  where  the  worms  were  at 
work  in  inclofing  themfelves.  It  appeared, 
however,  to  me  that  the  thread  came  like 
that  of  caterpillers  from  a  little  below  the 
mouth.  In  about  3  or  4  hours  the  cover  of 
a  cell  is  intirelv  finifhed  ;  I  have  often  taken 
pleafure  in  breaking  thofe  that  were  begun, 
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in  order  to  make  them  renew  their  work  * 
but  it  is  neceffary  that  there  be  remaining 
ftill  a  provifion  of  filk  in  the  worm  ;  for  if  you 
deftroy  a  cover  that  hath  been  made  feveral 
days,  the  worm  will  weave  no  more.  Thefe 
covers  are  extremely  white,  particularly  in 
the  nefts  of  hornets. 

I  have  not  made  very  exadt  obfervations  on 
the  number  of  days  between  the  laying  the 
egg  and  the  worms  inclqfing  itfelf  in  the  cell. 
I  think  however  that  the  number  of  days  in 
the  wafps  of  the  firft  clafs  doth  not  exceed 
one  and  twenty.  This  I  am  certain  of,  that 
the  worms  of  the  wafps  of  that  clafs  do  not 
continue  above  nine  days  in  their  cells,  after 
they  have  flopped  them  up.  A  little  after 
the  worm  hath  inclofed  himielf,  he  is  tranf- 
formed  into  an  aurelia  ;  he  quits  his  ancient 
cafe  or  fkin,  and  is  cloathed  with  one  ex¬ 
tremely  thin,  and  fo  tranfparent  that  it  lets 
the  fhape  and  colour  of  all  the  parts  of  the 
wafp  be  feen,  altho’  the  infedt  is  as  it  were 
fwaddled  in  it.  At  laft,  about  the  8th  or  9th 
day  the  infedt  ftrips  off  this  laft  covering,  and 
appears  under  the  form  of  a  fly.  The  firft 
cafe  or  fkin  remains  fo  exadtly  applied  to  the 
fides  of  the  cell  that  it  feems  to  make  a  part 
of  it.  The  wafp,  that  hath  juft  difengaged 
himfelf,  begins  with  making  ufe  of  his  ta¬ 
lons  or  teeth,  as  we  have  deferibed  them  be¬ 
fore  ;  which  he  employs  in  nibbling  all  rou?id 
the  cover  that  inclofed  him  >  the  cover  being 
v  thus» 
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thus  detached,  he  quits  his  abode  with  eafe. 
The  hornets  or  large  wafps  begin  with  nib¬ 
bling  their  cover  in  the  middle ,  and  inlarge 
the  hole  continually  till  it  can  let  them  pafs 
through. 

The  wafp  that  is  juft  at  liberty  from  its 
cell  is  not  different  from  thofe  of  its  fpecies 
and  fex  but  in  this,  that  it  is  of  a  more  pale 
vellow  or  citron  colour  ;  he  foon  takes  the 

J 

benefit  of  the  food,  that  hath  been  brought 
to  the  neft  by  others.  In  walp-nefts,  that 
are  without  an  external  cover,  I  have  feen 
wafps  which  the  very  fame  day  that  they 
were  transformed  went  into  the  country,  and 
brought  back  plunder,  which  they  diftribu- 
ted  to  young  wafps  in  cells.  The  cell  from 
whence  the  young  wafp  is  departed  doth  not 
continue  long  vacant  ;  as  foon  as  it  hath  been 
quitted  an  old  wafp  is  employed  in  cleanfing 
it  :  in  a  few  days  you  find  there  a  new  egg  ; 
thus  the  fame  cell  ferves  for  breeding  feveral 
wafps. 

As  the  mules  are  fix  times  fmaller  than  the 
females,  their  cells  are  pretty  near  in  the  fame 
proportion.  When  we  faid  therefore  that  in 
a  fquare,  whole  fides  are  of  an  inch  and  half,- 
there  are  49  cells,  we  meant  only  the  cells  of 
mules  :  the  fame  fquare  contains  much  fewer 
cells  of  female  worms  ;  the/e  laft  mentioned 
are  likewife  deeper ,  becaufe  the  females  ex¬ 
ceed  the  mules  in  length  as  well  as  bignefs. 

p  3 


There 


214 


PHYSICS. 

There  are  not  only  cells  built  folely  for 
breeding  mule  worms ,  and  others  for  raifing 
up  females  or  males  ;  but  it  is  to  be  remarked 
that  the  cells  of  mules  are  never  intermixed 
with  thofe  of  males  or  females.  A  cake  is  in- 
tirely  compofed  of  cells  for  mules,  but  the 
cells  of  females  and  males  are  mixed  in  the 
fame  cake  ;  they  have  need  of  cells  equally 
deep.  The  males  indeed  do  not  want  fuch 
wide  cells  as  the  females,  and  therefore  theirs 
are  much  narrower,  in  the  proportion  that 
the  difference  of  fize  requires. 

Thefe  piles  of  cakes,  the  mafly  columns 
that  fupport  them,  in  a  word,  the  whole  edi¬ 
fice  we  have  been  deferibing  is  a  work  de¬ 
fined  for  a  few  months  only.  Thofe  habi¬ 
tations  fo  peopled  in  the  fummer  are  almoft 
defarts  during  winter,  and  intirely  abandoned 
in  the  fpring  ;  not  a  fingle  wafp  remains 
within  them.  ‘Thofe  that  have  out-lived  the 
fevere  feafon  go  and  begin  a  new  edifice, 
which  together  with  its  future  inhabitants 
owes  its  origin  to  a  j mall  number  of  walps, 
and  fometimes  even  to  a  fingle  wafp. 

One  of  the  moft  fingular  remarks,  that 
the  hiftory  of  thefe  infeéts  fupplies,  is  that 
the  cakes  firft  formed  are  compofed  of  cells 
that  can  contain  none  but  mules.  The  re¬ 
public,  whofe  foundations  are  juft  laid,  hath 
need  of  labourers ,  and  thofe  are  born  the  firft. 
No  fooner  is  a  cell  finifhed,  and  oftentimes 
it  is  not  above  half  built,  but  an  egg  of  a  mule 
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worm  is  depofited  in  it.  As  they  are  firft 
born,  fo  like  wife  they  die  the  firft  ;  whatever 
pains  I  have  taken  to  cover  well  my  hives/  I 
never  could  fucceed  in  having  a  Angle  one 
alive  at  the  end  of  a  mild  winter. 

The  females  being  much  ftronger  and  de¬ 
fined  to  perpetuate  the  fpecies,  fupport  the 
winter  better  ;  but  even  of  thefe  there  fcarce 
remained  a  dozen  living,  fome  hundreds  were 
perifhed  in  the  hive. 

I  am  not  certain  that  the  male  wafps  perifh 
all  in  the  winter  as  well  as  the  mules,  yet  I 
never  could  preferve  any  of  them  alive  in  my 
hives  ;  but  I  think  I  have  feen  fome  flying  a- 
bout  in  the  beginning  of  the  ipring. 

A  female  wafp  becomes  the  foundrefs  of  a 
republic,  of  which  jfhe  is  in  the  ftri£t  fenfe 
of  the  exprefiion  the  nurfmg  mother.  The 
eftablifhments  they  form  are  very  far  from 
being  fo  ufeful  to  us  as  thofe  of  bees  ;  they  are 
indeed  only  noifome  to  us  :  yet  we  cannot  help 
acknowledging  that  they  have  fomething  in 
them  more  great  and  glorious  :  If  the  delight 
of  glory  be  felt  by  infefts,  if  folid  glory  a- 
mongft  them  be  meafured  as  amongft  us  by 
furmounting  difficulties,  by  accompliffiing 
enterprifes  ufeful  to  their  kind,  each  mother 
wafp  is  an  heroine  to  whom  the  mother  bee* 
fo  refpefted  by  her  fubjefts,  is  not  to  be 
compared.  In  fjort ,  i&e  may  juflly  apply  to 
her  thefe  lines  in  Virgil  celebrating  Rome  ; 

p  * 
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Felix  prole  virûm  :  Qualis  Berecynthia 
mater, 

Læta  deûm  partu,  centum  complexa  ne- 
potes. 

When  the  female  lee  iflues  from  the  hive 
where  fhe  was  born,  to  become  a  fovereign 
elfewhere,  f lie  is  attended  by  a  fwarm  of 
workmen  that  are  very  induftrious,  very  la¬ 
borious,  and  ready  to  execute  all  the  works 
neceffary  to  the  new  eftablifhment  \  whereas 
the  mother  wafp  that  hath  pot  a  fingle  work¬ 
man  at  her  difpofal,  fince  we  have  obferved 
that  the  winter  caufes  all  the  mules  to  perifh, 
the  mother  wafp,  I  fay,  undertakes  alone  to 
lay  the  foundations  of  her  new  republic. 

The  males,  which  I  have  already  faid  that 
I  imagine  do  not  all  perifh  like  the  mules, 
altho’  not  fo  idle  as  the  drones  or  males  of 
bees,  yet  feem  not  by  nature  fitted  for  reliev¬ 
ing  the  female  wafp  in  her  moft  important 
labour,  that  of  building.  They  are  a  kind 
of  cotqueans  never  employed  but  in  a  fort  of 
houfewifry,  fuch  as  keeping  the  neft  clean, 
fweeping  away  the  dirt,  and  carrying  out 
dead  bodies. 

When  the  mother  wafp  begins  in  the 
fpring  to  build  under  ground  a  neft,  which 
hereafter  will  be  peopled  by  fo  many  thou- 
fand  flies  her  future  iflfue,  (lie  hath  no  longer 
need  of  contorting  with  the  males  ;  £he  was 
Impregnated  in  the  months  of  September  or 
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Ocftober,  and  at  that  time  the  numbers  of 
males  and  females  are  pretty  near  equal,  fome 
hundreds  of  the  one  and  the  other  in  the 
fame  neft. 

The  courtfhip  and  the  nuptial  rites  be¬ 
tween  the  fexes  are  myfteries  that  have  been 
revealed  to  me  by  means  of  my  glafs  hives. 
About  the  middle  of  Oftober  I  faw  the  fe¬ 
males  and  the  males  come  upon  the  outflde 
covering  of  the  neft,  and  keep  there  whilft  it 
was  heated  by  the  rays  of  the  fun.  I  could 
perceive  their  coupling  performed  pretty 
much  in  the  fame  manner  as  that  of  other 
flies.  I  fometimes  faw  a  male  wafp  in  love, 
moving,  as  I  may  fay,  with  a  difcontented 
air,  now  going  forwards,  then  fuddenly  turn¬ 
ing  back  ;  as  foon  as  he  faw  a  female,  he 
ran,  be  fled  with  all  the  wings  of  love  — - 
The  reft  I  muft  throw  a  veil  over ,  and  refer 
the  curious  reader  to  Mr.  De  Reaumur  himfelf 
in  his  hiflory  of  infeffs,  vol.  6.  pag.  200. 

It  is  furpriflng  indeed  that  a  Angle  infeét 
fhould  contain  fo  many  thoufand  embryos, 
but  it  is  not  the  only  inftance  that  nature 
gives  us  of  it  3  this  fruitfulnefs  is  perhaps 
much  inferior  to  that  of  many  forts  of  flfh. 

The  females  and  the  mules  have  a  fling ; 
the  males  alone  are  unprovided  with  it.  The 
fting  of  the  females  refembles  that  of  the 
mules,  but  is  much  longer  and  bigger.  The 
violent  fmart  it  occafions  is  produced  by  a  ve¬ 
nomous 


2x8 


PHYSICS, 

nomous  liquor,  that  is  very  limpid,  introdu¬ 
ced  into  the  wound. 

Peace  doth  not  always  reign  in  the  repub¬ 
lics  of  wafps  ;  there  are  often  combats  be¬ 
tween  mule  and  mule,  and  between  mule 
and  male.  The  la  ft ,  altho  bigger,  are  more 
weak  or  greater  cowards  ;  after  having  held 
out  a  little  while,  they  betake  themfelves  to 
flight  :  in  general  the  combats  feldom  end  in 
death,  tho’  I  have  fometimes  feen  the  male 
killed  by  the  male.  Our  female  wafps  are 
lefs  murderers  than  the  bees  :  thev  do  not 
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treat  fo  ill  their  males  as  the  bees  treat  their 
drones. 

But  now  the  fccne  changes  ;  about  the  be¬ 
ginning  of  October  the  wafps  ceafe  to  think 
of  nourifhing  their  young;  from  being  ten¬ 
der  mothers  and  nurfes  they  become  unmer¬ 
ciful  ftep-mothers;  they  tear  out  of  the  cells 
the  worms  that  have  not  yet  inclofed  them¬ 
felves,  they  carry  them  out  of  the  neft  ;  mules 
and  males  are  employed  in  the  cruel  work, 
but  I  never  faw  a  female  engaged  in  thefe 
barbarous  expeditions.  It  is  not  one  Angle 
fpecies  of  worms  that  the  wafps  attack,  (as 
Mr.  Maraldi  hath  obferved  of  bees,  who  at  a 
certain  feafon  deftroy  the  worms  of  drones) 
mules  drag  their  fellow  mules,  and  males  tear 
to  pieces  males  ;  the  maflacre  is  general. 
Shall  we  endeavour  to  conjefture  the  rcafon 
of  fuch  apparent  barbarity  ?  Is  it  that  they 
chufe  rather  to  put  to  death  their  young  that 

they 
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they  imagine  they  {hall  not  be  able  to  rear, 
or  that  they  judge  will  never  come  to  any 
thing  on  account  of  the  cold  weather  they  are 
threatened  with  ?  for  the  cold  pinches  them 
all  extremely.  As  loon  as  the  hoar-frofts 
begin  they  never  ftir  abroad,  till  the  fun  hath 
warmed  the  air  ;  as  the  cold  increafes,  they 
have  not  ftrength  to  purfue  the  flies,  that  are 
their  prey  ;  at  length  the  cold  delfroys  them. 
A  few  females  only  furvive  ;  thefe  pafs  the 
winter  without  eating,  for  they  do  not  make 
/lores  like  the  bees,  indeed  if  they  had  any 
thev  would  not  make  ufe  of  them  :  1  have  of- 
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ten  put  into  their  ne  ft  fugar,  honey,  and  o- 
ther  foods  which  they  were  fond  of  in  the 
fummer,  but  in  the  winter  they  did  not 
touch  them. 

In  every  feafon  on  days  of  continued  rains 
and  high  winds  they  never  ftir  abroad  ;  all 
keep  fall,  for  they  have  nothing  provided . 

The  fubterraneous  places  inhabited  by  our 
wafps  prove  that  they  are  naturally  great  mi¬ 
ners,  that  they  make  holes  and  turn  up  earth 
with  great  dexterity.  Perhaps  they  may  take 
advantage  of  holes  that  have  been  made  by 
moles ,  but  [till  there  mull  be  a  great  deal  of 
earth  to  remove  in  order  to  make  thofe  holes 
34  or  15  inches  diameter,  which  the  fize  of 
their  neft  very  often  requires.  If  you  flop  up 
the  mouth  of  one  of  thefe  holes  with  earth, 
as  I  have  often  done,  they  do  not  long  conti¬ 
nue  prifone.rs  3  in  a  few  hours  they  get  thro’ 
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this  new  earth,  and  remove  it  away  ;  for  the 
performance  of  this  work  they  make  ufe  of 
their  two  talons  or  teeth. 

The  fling  of  the  wafp  is  an  hollow  tube, 
open  near  its  point,  at  which  opening  iffues 
the  venomous  liquor.  Having  been  flung 
by  a  wafp  I  bore  it  with  patience,  and  let  her 
draw  back  her  fling  at  leifure  ;  I  then  catch- 
ed  her  and  put  her  on  the  hand  of  a  fervant, 
whom  I  had  difeiplined  jo  as  not  to  regard 
being  flung  :  after  having  provoked  the  wafp 
fhe  flung  him,  but  the  fmart  was  very  little  ; 
I  immediately  took  the  wafp  and  made  lier 
fling  me  a  fécond  time  ;  1  fcarce  felt  it,  the 
venomous  liquor  had  been  almofl  exhaufled; 
I  then  provoked  the  wafp,  but  in  vain,  for 
fhe  would  not  infiidt  another  wound. 

This  experiment  and  fome  others,  that 
perhaps  no  one  will  have  an  inclination  to 
repeat,  have  difeovered  to  me  that  if  you  let 
yourfelf  be  flung  peaceably,  the  fling  never 
ilays  behind  in  the  wound  ;  it  is  flexible, 
doth  not  pierce  an  hole  diredl,  but  makes 
the  wound  in  zic-zac  :  if  you  oblige  the 
wafp  to  draw  it  back  fuddenly,  the  friflion 
is  great  enough  to  retain  the  flings  which  is 
as  it  were  a  little  hooked  in,  fo  that  fhe  tears 
it  away  ;  whereas  if  you  do  not  hurry  the 
wafp,  fhe  gently  difengages  it  by  little  and 
little. 

Memoirs  1719,  peg.  230. 

But 
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But  as  Mr.  De  Reaumur  hath  made  fome 
corrections  of  his  memoir ,  pre  fente d  to  the  aca¬ 
demy,  in  his  edition  of  the  hi  ft  or  y  of  infeCls , 
vol.  6th,  I  have  in  fome  particulars  extracted 
from  thence. 

This  kind  of  infed  fo  deftrudive  to  our 
woollen  manufadures  and  to  our  furrs,  is  but 
too  well  known  by  the  ravages  they  commit; 
yet  the  mifchief  they  do  us  hath  not  hinder¬ 
ed  the  moft  eminent  writers  in  natural  hi- 
ftory  from  fpeaking  of  them  with  encomi¬ 
ums.  Their  induftry  ftrikes  us  with  admi¬ 
ration  as  foon  as  we  apply  ourfelves  to  the 
ftudy  of  them. 

Enquiries  of  natural  hiftory,  had  they  only 
for  their  objed  to  difplay  the  prodigious  va¬ 
riety  of  beings  in  the  univerfe,  though  they 
fhould  only  afiift  us  to  form  more  enlarged 
ideas  of  the  author  of  fo  many  marvellous 
works,  deferve  not  to  be  treated  as  frivolous  ; 
for  fo  they  fometimes  are,  by  people  who  do 
not  in  reality  propofe  to  themfelves  more 
folid  objeds  :  but  in  fad  fuch  enquiries,  as 
are  merely  curious  in  appearance,  may  tend 
as  diredly,  as  thofe  of  any  other  kind,  to  what 
we  call  real  utility,  to  what  hath  relation  to 
our  wants  and  conveniences.  A  thoufand 
examples  concur  to  eftablifh  this  truth,  that 
obfervations  in  natural  hiftory  have  contri¬ 
buted  as  much  to  the  progrefs  of  arts,  as  the 
moft  beautiful  inventions  in  mechanics. 


Of  moths 
by  Mr.  de 
Reaumur. 
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Whoever  by  fludying  the  nature  of  moths, 
by  obferving  them  carefully  throughout  their 
whole  exiftcnce  and  under  all  their  forms, 
•mould  arrive  at  the  difeovery  of  fome  fecret 
for  deftroying  them,  or  for  defending  from 
their  teeth  fuch  of  our  manufactures  as  are 
their  ufual  prey,  would  not  he  have  difeo- 
vered  fomething  as  ufeful,  as  one  that  fliould 
find  out  a  new  method  of  manufacturing 
.wool,  which  would  considerably  increafe  the 
duration  of  the  fluffs  made  from  it  ?  This 
confederation  alone  was  more  than  fufficient 
to  determine  me  to  follow  with  attention  a 
fpecies  of  infects,  that  in  other  refpects  in¬ 
vites  obfetvers  by  abundance  of  fingularities, 
and  yet  hath  never  been  hitherto  conlidered 
with  accuracy. 

Hairs,  feathers,  feales,  and  fhells,  cover 
the  external  furface  of  the  body  of  different 
forts  of  brute  animals  ;  nature  hath  given 
them  very  folid  coverings,  to  defend  them 
from  the  injuries  of  the  air,  and  from  the 
frictions  of  bodies  which  would  otherwise 
gall  them ,  we  fupply  by  art  and  induftry 
what  hath  been  refufed  us  bv  nature.  She 
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hath  likewife  refufed  vefture  to  the  moths, 
but  hath  taught  them  to  clothe  themfelves 
with  fluffs  very  like  to  thofe  which  we  em¬ 
ploy  to  the  lame  ufes.  Their  head,  their 
talons,  and  fix  paws,  which  are  fituated  near 
the  head,  are  all  that  they  have  fcaly  ;  the 
reft  of  their  body  is  covered  with  a  white, 
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thin,  and  tranfparent  fkin,  and  confequcntly 
mu  ft  be  extremely  tender  and  delicate  :  you 
barely  fee  a  few  hairs  difperfed  up  and  down 
through  their  whole  body.  They  may  truly 
be  faid  to  come  into  the  world  naked,  and  to 
make  themfelves  real  deaths  ;  fome  make 
them  of  wool,  and  others  of  hairs  ;  I  fay  real 
deaths,  becaufe  the  coverings  of  moths  ought 
not  to  be  confounded  with  the  cods  that  filk- 
worms  and  divers  caterpillers  form  ;  thefe 
lajl  are  clofed  on  all  fides,  the  animal  includes 
himfelf  there  in  order  to  undergo  his  meta- 
morphofis  5  he  is  to  continue  there  a  confi¬ 
de  râble  time  without  moving  or  taking  nou- 
rifhment  -,  whereas  the  moths  never  quit 
their  kind  of  habit,  but  wear  it  wherever 
they  go.  It  is  this  contrivance  of  the  moths 
to  clothe  themfelves  that  naturalifts  have  ad¬ 
mired,  and  indeed  have  been  content  with 
admiring ,  for  they  have  not  taught  us  by  what 
artifice  the  infedt  manufactures,  if  I  may  be 
allowed  that  exprefiion,  the  fluff  with  which 
he  covers  himfelf,  nor  what  is  its  texture. 

The  moth  is  not  of  a  fhape  very  difficult 
to  be  adjufted;  the  body  of  the  infeCt  is 
of  a  form  approaching  to  a  cylinder  ;  in  or¬ 
der  to  cover  it  there  is  wanting  only  a  fort 
of  tube,  and  fuch  is  its  cover  :  it  is  an  hollow 
tube  that  runs  the  whole  length  of  the  ani¬ 
mal,  open  at  the  two  ends  ;  near  which  it 
hath  commonly  a  little  lefs  diameter  than  to¬ 
wards  the  middle  ;  in  the  oldeft  moths  it  is 
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between  four  and  five  lines  in  length,  and  very 
rarely  fix.  All  the  external  part  of  this  tube, 
or,  as  we  fhall  moft  commonly  call  it ,fheath> 
is  a  fort  of  woolly  texture,  fometimes  green, 
fometimes  red,  and  fometimes  grey,  accord¬ 
ing  to  the  colour  of  the  fluff  from  whence 
the  moth  had  pilfered.  Sometimes  divers 
colours  are  found  mixed  in  very  lingular  va¬ 
rieties  ;  moft  commonly  thefe  different 
lours  are  difpofed  in  the  manner  of  Jiripes . 
It  muft  be  oblerved,  that  it  is  only  the  ex¬ 
ternal  part  of  the  fheath  which  is  of  wool  ; 
all  the  infide  is  a  white-grey  filk,  fpun  by 
herfelf.  You  may  confider  it  as  a  lining  to 
the  reft  of  the  fluff,  or  rather  the  fheath  is 
made  of  a  fort  of  fluff,  in  which  the  greateft 
part  of  its  thicknefs  is  of  wool,  and  the  reft 
is  of  lilk  ;  a  kind  of  tiflue  that  we  have  not 
yet  thought  of  imitating. 

The  ftate  of  the  moth,  like  that  of  the  ca- 
terpiller,  is  tranlitory  ;  they  are  in  the  fame 
manner  to  be  metamorphofed  into  butter-* 
flies,  and  it  is  under  this  laft  form  that  the  fe-* 
males  dépolit  eggs  to  perpetuate  their  fpecies. 
From  the  middle  of  fpring  to  the  middle  of 
autumn  you  fee,  flying  upon  hangings  and 
beds,  little  butterflies  of  a  greyifh-white,  a- 
^ainft  whom  the  good  houfewives  proclaim 
juft  war.  Thefe  are  the  butterflies  into 
which  the  moths  have  been  transformed* 
In  order  to  trace  our  infefts  from  their  birth, 

I  have  taken  feveral  butterflies  of  this  kind, 
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Î  Hint  up  fome  that  were  very  lively  in  cylin¬ 
drical  glafs  bottles,  (called  in  French  pou¬ 
driers  )  the  mouth  of  which  is  pretty  near  as 
wide  as  the  bottom  :  into  thefs  glafs  bottles  I 
had  put  fome  pieces  of  fluff]  fome  of  thefe 
butterflies  laid  their  eggs  there .  The  eggs 
are  very  fmall,  it  is  as  much  as  good  eyes, 
without  the  affi (lance  of  a  glafs,  can  do  to 
fee  them  ;  you  may  difcern  their  figure  to 
be  like  that  of  common  eggs,  they  are  white, 
and  have  a  fort  of  tranfparency.  I  was  not 
able  to  remark  the  worms  at  the  time  they 
were  hatched,  nor  to  know  precifely  how 
many  are  hatched  ;  all  that  I  know  is  that 
about  three  weeks  or  a  month  after  the  but¬ 
terflies  had  depofited  their  eggs,  I  found  lit¬ 
tle  moths,  and  no  longer  found  the  eggs 
whofe  places  I  had  remarked. 

In  a  very  little  time  after  they  are  born 
they  begin  to  make  their  cloathing.  You 
find  them  wrapt  about  with  their  covering, 
when  they  are  yet  fo  fmall  that  you  cannot 
be  aflured  of  their  being  covered ,  without  the 
afliftance  of  a  glafs.  What  nature  teaches  is 
learn’d  early. 

But  to  purfue  the  artifice  of  their  labour, 
we  mud  take  them  in  a  more  advanced  age. 
For  example;  let  us  confine  ourfelves  to  a 
moth  of  a  fenfible  bignefs,  fuch  as  one  of  two 
or  three  lines.  As  her  body  grows,  the 
(heath  will  foon  be  too  fhort  to  cover  her,  fo 
that  the  infect  is  every  day  employed  in 
Vol.  I.  length- 
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lengthening  her  garment,  which  entirely  co¬ 
vers  her  when  fhe  is  not  in  adion.  We 
have  already  faid  that  it  is  open  at  both  ends  ; 
when  the  animal  would  work  in  making  her 
garment  longer ,  fhe  puts  forth  her  head  at 
that  end  to  which  it  is  nearefl  ;  you  fee  her 
extremely  active  in  fearching  after  proper  nap 
of  wool;  her  head  changes  from  place  to 
place  continually.  If  the  nap  that  is  near  is 
not  fuch  as  fhe  would  have,  fhe  draws  fome- 
times  more  than  half  her  body  out  of  the 
fheath,  in  order  to  leek  for  better  at  a  greater 
diftance  :  when  fhe  hath  found  fuch  as  fuits 
her,  her  head  is  fixed  for  a  moment,  fhe 
feizes  it  with  two  talons,  that  fhe  hath  un¬ 
derneath  her  head  and  near  her  mouth,  and 
tears  it  up  after  repeated  efforts  ;  immediately 
fhe  conveys  it  to  the  edge  of  her  tube  or 
fheath,  to  which  fhe  fallens  it.  She  repeats 
the  like  work  feveral  times  fucceffively. 

I  faid  that  the  moth  tears  up  this  bit  of 
wool  from  the  fluff,  and  in  reality  you  fee 
her  pull  as  if  her  defign  was  to  tear  it  ;  but 
I  know  not  whether  fhe  doth  not  cut  it,  the 
fhape  and  fituation  of  her  two  talons,  toge¬ 
ther  with  the  ufe  fhe  makes  of  them  in  other 
circumftances,  concur  to  give  me  this  notion. 

If  the  moth  repeated  continually  the  work 
we  have  been  mentioning  at  the  fame  end  of 
the  fheath,  fhe  would  only  lengthen  it  at 
that  end,  fhe  would  not  give  it  the  fhape  of 
a  fpindle,  as  it  commonly  hath.  It  is  there¬ 
fore 
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fore  neceffary  for  her  to  lengthen  it  fuccef- 
fively  at  each  end  ;  and  in  fa£t  fhe  doth  fo. . 
After  having  worked  for  a  minute,  and  fome- 
times  only  a  few  féconds,  at  one  of  the  ends, 
flic  thinks  of  making  it  longer  at  the  other  ; 
one  is  furprifed  to  fee  the  head  come  out  at 
the  latter y  which  before  came  out  at  for¬ 
mer  ;  one  is  almofl  inclined  to  think  that  the 
infedt  hath  two  heads,  or  at  leafl  that  the 
end  of  the  tail  is  made  like  the  head,  and 
hath  the  fame  cunning  in  chufing  and  ga¬ 
thering  the  bits  of  wool.  The  truth  is  how¬ 
ever  that  it  is  the  head  which  appears  fuc- 
ceffively  at  the  two  ends  of  the  fheath.  In 
order  to  explain  thisy  it  muft  be  obferved 
that  the  fheath  is  much  wider  than  is  necef¬ 
fary  to  contain  the  body  of  the  infedt,  it  hath 
almofl  double  the  diameter  of  the  animal. 
When  the  head  hath  worked  fufficiently  at 
one  of  the  ends,  fhe  bends  herfelf  round, 
and  advances  her  head  towards  the  place 
where  her  tail  was  ,  fhe  continues  advancing 
it  till  fhe  is  bent  almofl  double  5  then  fhe 
draws  back  her  tail  towards  the  place  that 
was  before  occupied  by  the  head  :  thus  the 
infedt  turns  herfelf  in  her  fheath  from  the 
one  end  to  the  other.  She  performs  this 
turni?7g  fo  quickly,  that  one  would  not  think 
file  could  have  time  to  do  it. 

I  was  willing  to  fee  her  perform  this  mo¬ 
tion  in  fuch  manner  as  to  leave  no  room  for 
doubt.  By  preffing  gently  one  of  the  ends 

Q_2  Of 
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of  the  (heath,  I  obliged  the  moth  to  advance 
a  little  towards  the  other  end  ;  I  then  cut  off 
with  my  fciffers  the  part  which  I  had  forced 
her  to  abandon  ;  the  fame  contrivance  repeat¬ 
ed  fucceffively  at  each  end,  reduced  the  (heath 
to  a  third  of  its  former  length.  The  infed: 
being  by  this  means  more  than  half  bare ,  and 
under  a  neceffity  of  cloathing  herfelf  anew, 
laboured  at  it  very  hard  :  I  then  could  fee  in 
what  manner  (he  bends  herfelf  double  in 
turning  her  head  from  end  to  end.  Under 
this  circumftance  the  main  part  of  the  fold 
of  her  body  was  out  of  the  (heath,  but  com¬ 
monly  it  is  in  the  middle  of  it  ;  and  it  is  on 
this  account  that  the  middle  is  more  fwelled 
out  than  the  reft.  In  this  cafe  likewife  it 
was  very  eafy  to  obferve  her  work  ;  (he  per¬ 
formed  more  in  24  hours,  than  (he  would 
otherwife  have  done  in  feveral  months,  ne- 
cefïity  urging  her  to  a  new  cloathing. 

When  the  moth,  in  labouring  to  lengthen 
her  (heath,  doth  not  find  a  nap  of  doth  to 
her  liking  as  far  as  her  head  can  reach,  (he 
changes  place  from  time  to  time  ;  (lie  moves 
with  a  good  deal  of  fpeed,  always  carrying 
lier  (heath  with  her  ;  then  her  head  and  her 
fix  paws  are  out  of  the  (heath,  for  it  is  by 
means  of  thofe  feet  that  fhe  moves.  She 
hath  two  other  paws,  that  are  (horter,  fitua:- 
ted  near  her  tail  ;  the  ufe  of  thefe  is  to  faften 
herfelf  to  the  (heath  ;  they  take  hold  of  it, 
and  make  it  advance  with  the  hodv  of  the 
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animal, 
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animal,  whilft  the  other  feet  advance  her 
forwards  ;  fhe  flops  where  fhe  finds  a  Suita¬ 
ble  nap,  and  works  at  extending  her  fheath. 

We  have  yet  only  defcribed  the  half  of  her 
work  :  at  the  fame  time  that  the  infedl  be¬ 
comes  longer,  fhe  grows  likewife  bigger  : 
very  foon  her  garment  would  be  too  lirait 
about  her,  and  not  let  her  perform  all  her 
neceffary  works.  I  difcovered  by  very  accu¬ 
rate  observations,  that  the  moth  doth  not 
cafl  off  her  habit  when  it  becomes  too  nar¬ 
row,  like  the  crawfifh,  but  adlually  enlarges 
it;  and  tho’  the  manner  of  her  enlarging  it 
is  very  fimple,  I  did  not  at  firfl  conceive  it. 

I  put  fome  moths,  whofe  coverings  were 
of  a  lingle  colour,  upon  fluffs  of  a  lingle  but 
different  colour  ;  moths  with  blue  fheaths 
upon  red  cloth,  thofe  with  red  fheaths  upon 
green  or  grey,  &c.  After  fome  time  I  faw 
the  tubes  made  longer  and  wider  ;  as  circu¬ 
lar  folds,  made  of  the  nap  of  the  new  fluff  I 
had  given  them  to  nibble,  fhewed  the  length¬ 
ening  of  each  end,  fo  two  flripes  that  went 
in  a  Straight  line  from  one  end  to  the  other, 
fhewed  the  widening  that  had  been  made. 
Thefe  two  flripes  were  parallel  one  to  ano¬ 
ther,  and  each  pretty  near  equally  diflant 
from  the  upper  and  under  part  of  the  fheath. 

I  take  for  the  under  part  that  which  covers 
the  belly,  and  for  the  upper  what  covers  the 
back. 
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It  remained  to  know  in  what  manner  the 
moth  undertook  to  make  thefe  enlargements 
along  the  whole  length  of  each  fide  of  her 
fheath.  By  diligent  obfervance  at  different 
times,  I  perceived  the  manner  fhe  fets  about 
it  to  be  precifely  the  fame  as  we  fhould 
undertake  in  the  like  cafe:  we  fhould  not 
know  what  elfe  to  do,  in  order  to  enlarge  a 
garment  too  narrow,  than  to  cut  it  through 
its  whole  length,  and  to  put  in  a  piece  of  a 
fuitable  bignels  between  the  parts  Separated  ; 
we  fhould  put  in  a  like  piece  on  each  fide, 
if  the  fhape,  fuch  as  the  moth’s  is,  in  the 
figure  of  a  tube,  required  it.  Now  this  is 
the  very  thing  done  by  our  infedts,  with  this 
precaution  moreover,  which  is  neceffary  to 
them,  in  order  to  prevent  their  being  naked 
whilft  they  are  at  work  in  enlarging  their 
garment;  that  dnftead  of  two  pieces,  which 
fhould  have  each  the  whole  length  of  the 
fheath,  they  put  in  four,  which  have  each 
only  half  the  length.  By  this  means  they 
cut  through  no  more  than  the  half  of  their 
fheath  at  a  time,  the  rejl  is  fufficiently  fup- 
ported,  and  gives  them  a  fhelter  till  they  are 
able  to  clofe  the  part  that  is  feparàted.  I 
have  feen  fome  that  began  to  make  the  Jlit 
in  the  middle,  and  carried  it  on  to  one  of  the 
ends  of  the  fheath.  The  fame  talons,  that 
they  make  ufe  of  for  pulling  up  the  nap  of 
the  cloth,  are  the  tools  which  they  employ 
in  flitting  their  fheath.  They  cut  it  fome- 
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times  fo  exactly  in  a  ftraight  line,  the  two 
edges  of  the  flit  are  fo  little  fringed,  that  we 
could  not  do  it  better  with  fciflars  or  a  razor  : 
the  flit  hath  not  the  leafl  appearance  of  being 
made  by  tearing ,  no  thread  juts  out  beyond 
the  others. 

I  have  feen  others  that  did  not  begin  their 
flits  neceflary  for  the  enlargement  in  the  mid¬ 
dle ,  but  began  them  at  the  end  or  near  the 
end,  and  carried  them  on  to  the  middle. 
With  regard  to  the  time  employed  in  each  of 
thefe  methods  there  is  the  utmoft  variety  ; 
neither  every  moth  works  alike,  nor  is  the 
fame  moth  in  an  equal  humour  for  working. 
Some  after  having  made  an  hole  in  the  mid¬ 
dle  of  the  fheath,  have  fpent  two  hours  in 
carrying  on  the  flit  to  the  end  $  others  have 
done  it  more  fpeedily,  and  others  more  flow- 
ly  ;  but  none  have  been  longer  than  from 
one  day  to  another  in  putting  in  the  piece 
that  is  to  fill  up  the  flit. 

Their  induftry  in  lengthening  and  in  en¬ 
larging  their  fheath  hath  been  fufficiently 
explained,  but  we  have  not  perhaps  clearly 
enough  {hewn  what  is  the  texture  of  the 
fluff  of  which  it  is  made.  At  the  firft  fight 
one  perceives  that  fhagged  wool  is  the  prin¬ 
cipal  material,  but  we  have  already  faid  that 
more  attentive  obfervation  difcovers  that  filk 
like  wife  enters  into  its  compofition,  that  its 
external  Jlratum  is  of  wool  and  filk,  that  its 
internal  is  of  pure  filk.  How  is  this  lining 
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of  filk  applied  ?  By  what  artifice  are  the  little 
bits  of  wool  united  together?  The  whole 
mechanifm  is  unravelled  as  foon  as  it  is 
known  that  our  infeds  fpin ,  and  that  they 
are  in  a  condition  to  fpin  as  foon  as  they  are 
born.  The  thread  that  is  fpun  iflues  from  a 
little  beneath  the  head,  like  that  of  caterpil- 
lers.  It  is  fo  fine  that  it  is  with  difficulty 
perceived,  unlefs  by  a  good  microfcope  ;  it 
is  ftrong  enough  however  to  keep  the  infed 
fufpended  in  many  circumftances,  and  by  this 
efifeEi  alone  is  it  known  at  firft  that  there  is 
fuch  a  thread.  With  this  filken  thread  the 
infed  ties  together  the  different  bits  of  wool 
which  compofe  the  fheath,  infomuch  that 
the  texture  may  be  compared  to  a  fluff, 
whofe  warp  fhould  be  of  wool,  and  woof  of 
filk.  It  is  not  eafy  to  fee  whether  it  is  in¬ 
terwove  fo  regularly  as  we  fliould  do  in  the 
like  cafe  ;  but  it  is  certain  that  we  fliould 
fcarce  be  able  to  make  it  fo  clofe  and  corn- 
pad.  Perhaps  it  is  not  fo  neceffary  to  be  in¬ 
terwove  ;  infeds  that  fpin  have  an  advantage 
which  we  have  not  ;  the  threads  that  are  but 
juft  come  out  of  their  body  are  ftill  gluifli  ; 
it  is  fufficient  only  to  apply  and  prefs  them 
againft  other  threads,  in  order  to  attach  them 
firmly  together.  It  is  probable  however  that 
the  moth  does  interweave  her  threads  with 
the  threads  of  the  wool,  and  is  not  content 
with  gluing  them  one  to  another  ;  one  fees 
the  hole  that  is  underneath  her  mouth  fur- 
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nifti,  as  the  fhuttle  would  do,  a  thread  pro¬ 
per  for  interweaving  ;  and  one  fees  her  head 
perform  quick  and  lively  motions  in  oppofite 
directions.  The  fame  thread  that  forms  the 
woof  of  the  fuperior  texture,  being  interwo¬ 
ven  fiugly^  in  the  manner  that  caterpillers 
work  the  threads  with  which  they  compofe 
their  cods,  forms  the  texture  which  ferves 
for  a  lining;. 

'  o  - .  « 

In  their  common  labour  one  cannot  dilco- 
ver  whether  the  infed  begins  by  making  that 
part  of  the  texture,  which  conlifts  of  wool 
and  filk,  or  by  that  of  pure  filk.  But  you 
may  force  them  to  reveal  their  whole  proce¬ 
dure  by  conftraining  them  to  cloath  them- 
felves  anew.  In  order  to  force  them  to  thaty 
I  have  introduced  into  one  of  the  ends  of  the 
fheath  a  little  ftick  pretty  near  equal  in  dia¬ 
meter  to  the  body  of  the  infed,  and  pufhing 
the  ftick  have  obliged  the  animal  to  give 
way,  fo  that  by  little  and  little  I  drove  her 
out  of  her  cafe .  The  moth  being  thus  made 
naked  was  under  a  neceffity  of  covering  her- 
felf  anew.  She  had  the  courage  to  under¬ 
take  it,  notwithflanding  what  Pliny  fays,  who 
affirms  that  they  die  if  taken  out  of  their 
fheath  ;  which  may  be  true,  if  all  the  pre¬ 
cautions  I  took  be  not  carefully  obferved. 
In  divers  experiments  of  the  like  kind  that  I 
have  made,  the  moth  hath  always  chofe  rather 
to  make  herlelf  a  new  habit,  than  to  return 
back  into  that  fhe  hath  quitted,  which  colt 
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her  fo  many  months  labour.  In  vain  hâve  I 
placed  their  (heaths  near  them,  I  never  faw 
any  make  an  attempt  to  enter  them.  Some% 
after  having  been  dript,  continued  half  a  day 
reftlefs,  wandering,  and  at  length  determined 
themfelves.  They  began  with  fpinning  a 
covering ,  which  was  fomewhat  whiter  than 
the  cobweb  of  houfe-fpiders,  but  pretty  near 
of  a  like  confidence  \  this  cover  was  com¬ 
monly  finiflied  in  one  night  :  in  five  or  fix 
days  at  mod  the  filken  (heath  was  entirely 
covered  over  with  wool.  Thus  in  a  few  days 
(he  performed  the  work  that  (he  is  not  ac- 
cudomed  to  finidi  under  feveral  months. 
The  moths  forced  to  cloath  themfelves  quite 
anew,  fet  about  it  precifely  in  the  fame  man¬ 
ner  as  when  they  were  but  jud  born.  I  have 
obferved  fuch  as  had  been  hatched  only  a 
day,  begin  with  making  themfelves  a  (heath 
of  pure  filk.  I  have  feen  them  afterwards 
attach  to  the  middle,  and  all  round  this 
(heath,  a  ring  of  woolen  threads  laid  parallel 
one  to  another,  and  inclined  a  little  along  the 
length  of  the  (heath.  The  reader  will  eafily 
imagine  that  the  afiidance  of  a  good  glafs  is 
necefiary  for  the  obfervance  of  thefe  particu¬ 
lars.  Our  little  infedts  afterwards  lengthened 
that  ring  by  a  new  range  of  woolen  threads, 
and  fo  continued  joining  to  each  rim  of  the 
preceding  ring  a  new  fuccefiive  range  of 
threads,  united  by  her  home-fyun  filk. 
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The  habit  that  a  new-born  moth,  fmall  as 
flie  is,  makes  for  herfelf,  is  always  execu¬ 
tively  too  big,  as  if  fhe  was  willing  to  fave 
herfelf  the  trouble  of  enlarging  it  foon.  In-* 
deed  they  hang  quite  loofe  in  their  garment. 
I  have  fometimes  fhaken  a  little  piece  of  cloth 
covered  with  moths,  that  had  newly  drefs’d 
themfelves,  upon  another  piece  of  cloth  on 
which  I  had  a  mind  to  make  them  work3 
and  I  found  none  but  naked  moths  fall  off. 

As  thefe  infedls  are  transformed  into  but¬ 
terflies,  there  are  every  year  a  great  number 
of  caft-off  fheaths  :  the  young  moths  appeared 
to  me  to  prefer  the  wool,  with  which  thofe 
had  been  made,  to  that  of  fluffs  $  there  they 
find  materials  prepared,  and  the  threads  of 
wool  already  cut  of  a  proper  length.  The 
new-born  moths  feem  to  affedt  chiefly  a  white 
wool,  and  pick  out  the  threads,  that  may  be 
difeerned  by  a  microfcope  even  in  coloured 
cloths  to  be  undied  ;  as  they  become  older, 
they  grow  fond  of  party-coloured  drefs. 

On  certain  days,  particularly  in  the  winter 
feafon,  our  infedts  lie  idle  ;  they  have  like- 
wife  their  holy-day  times,  but  fhorter,  in  the 
fummer  and  autumn  j  then  they  fix  their 
fheaths  upon  a  fluff  they  have  nibbled  before. 
If  the  fheath  was  merely  laid  upon  the  fluff, 
it  might  be  thrown  on  the  ground  by  a  thou- 
fand  accidents  ;  but  the  infedl  fixes  it  in  fuch 
manner,  that  there  is  nothing  to  fear.  He 
faftens  at  each  end  of  the  flieath  feveral 
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bundles  of  threads,  which  are  all  glued  at 
the  other  extremity  to  the  fluff  ;  thefe  are  fo 
many  ropes,  as  I  may  fay,  for  keeping  the 
fheath  at  anchor. 

The  wool  of  our  fluffs  not  only  furnifhes 
them  with  cloathing,  but  furnifhes  them  like- 
wife  with  food  ;  they  eat  and  digefl  it.  If  it 
be  remarkable  that  their  flomachs  fhould  di¬ 
gefl  and  diffolve  fuch  fubflances,  it  is  no  lefs 
remarkable  that  they  fhould  occalion  no  al¬ 
teration  in  the  colours  with  which  the  wool 
hath  been  dyed.  The  excrements  of  thefe 
infects  are  little  grains,  which  have  precifely 
the  colour  of  the  wool  on  which  they  have 
fed.  There  are  no  Jands,  in  the  cabinets  of 
the  curious,  that  fhew  fuch  diverfities  of  co¬ 
lours,  as  the  excrements  of  moths  that  have 
lived  upon  hangings  which  have  varieties  of 
colours. 

At  length,  when  they  are  come  to  their 
perfect  growth,  when  the  time  of  their  me- 
tamorphofis  approaches,  they  often  abandon 
thefe  wooly  fluffs  that  had  furnifhed  them 
till  then  with  food  and  raiment  3  they  feek 
places  that  can  afford  them  more  firm  defence 
than  tiffues  which  may  be  lhaken  by  every 
breath  of  wind.  Some  go  and  eftablifh  them- 
felves  in  the  corners  of  walls,  others  clamber 
up  to  cielings  :  thofe  that  in  the  courfe  of  the 
year  had  ravaged  the  feat  and  back  of  elbow- 
chairs,  neflle  themfelves  then  in  the  little 
chinks  between  the  fluffing  and  the  wood  : 
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thofe  that  I  have  kept  inclofed  in  bottles 
whofe  mouths  were  very  open,  have  com¬ 
monly  been  collected  under  the  lid.  What¬ 
ever  place  they  have  chofen,  they  fatten  to  it 
their  (heath,  moft  commonly  at  both  ends, 
but  fometimes  only  at  one  end  ;  fome  fix  it 
parallel  to  the  horizon,  others  in  angles  va- 
rioufly  inclined  :  it  did  not  appear  to  me  that 
they  are  particularly  tond  of  any  pofition. 
One  thing  they  never  fail  to  do,  which  is,  to 
clofe  well  the  openings  of  the  two  ends  of 
their  (heath  with  a  filken  web.  The  infeét 
thus  inclofed  very  foon  changes  her  form,  (he 
takes  that  of  a  chryfalis,  which  is  at  firft  of  a 
white  ground  lightly  yellowifh,  and  patting 
fuccettively  through  deeper  tints,  becomes  a 
reddifli  yellow.  After  having  continued  a 
chryfalis  fome  time ,  the  precife  duration  of 
which  I  do  not  know,  but  it  doth  not  ex¬ 
ceed  three  weeks,  (lie  pierces  a  hole  in  one 
of  the  ends  of  the  (heath  wherein  fhe  inclo¬ 
fed  herfelf  ;  (he  advances  forth  her  body  half 
way,  dill  under  the  for?n  of  a  chryfalis,  but 
is  to  keep  it  no  longer  than  a  few  hours,  for 
(lie  breaks  through  that  yellow-coloured  co¬ 
vering  which  gave  her  that  form  ;  and  then 
you  fee  her  fally  forth,  and  fly  away  a  whi- 
tifh-grey  butterfly. 

Amongft  theje  butterflies,  as  well  as  a- 
mongft  thofe  of  other  forts,  there  are  males 
and  females.  The  difference  of  bignefs,  that 
in  many  of  the  claffes  of  butterflies  diftin- 
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guifhes  the  male  from  the  female,  is  not  per¬ 
ceivable  in  thefe.  We  find  indeed  butterflies 
from  moths  of  very  different  bignefs  :  but 
thefe  different  fizes  are  rather  marks  of  a 
different  fpecies,  than  of  a  different  fex. 

Having  feen  with  how  much  art  the  moths 
’array  themfelves,  I  cannot  help  lamenting 
that  they  fhould  be  thus  ingenious  at  our  ex¬ 
pence,  and  that  we  fhould  be  obliged  to  de¬ 
clare  war  againft  fuch  induftrious  infedts.  I 
learnt  their  genius  by  feeking  methods  to  de- 
ftroy  them,  and  fhall  now  reveal  to  the  rea¬ 
der  the  poiions  and  deftrudtive  arts  that  my 
enquiries  have  difcovered. 

It  is  the  common  cuftom  in  houfes,  where 
they  are  careful  of  their  furniture,  to  take 
down  the  hangings  and  beds  once  in  a  year, 
to  have  them  beat  and  brufhed.  This  me¬ 
thod  alone  would  be  an  excellent  preferva- 
tive  againft  thefe  infedts,  if  it  was  but  made 
ufe  of  at  a  proper  feafon,  which  is  when  the 
young  moths  are  juft  hatched,  and  there  re¬ 
main  no  more  old  ones,  namely ,  about  the 
middle  of  Auguft,  or  at  the  lateft  in  the  be¬ 
ginning  of  September.  It  would  be  of  little 
fervice  to  beat  and  brufh  the  furniture  at  any 
other  feafons  ;  the  infedts,  in  a  little  time  af¬ 
ter  they  are  born,  neftie  themfelves  fo  far  in, 
and  fallen  themfelves  fo  tight,  that  the  brufh- 
ing  would  fweep  off  but  few. 

Modern  naturalifts,  who  have  negledled  to 
obferve  thefe  infedts,  have  not  negledled  to 
7  teach 
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teâch  us  fecrets  for  preferving  our  fluffs  againft 
them  ;  the  only  misfortune  is  that  they  never 
gave  themfelves  the  trouble  to  make  trial  of 
their  fecrets.  You  find  great  flore  of  them, 
and  pretty  much  the  fame  in  Aldrovande, 
Jonflon,  Moufet,  as  thofe  related  long  before 
by  Cato,  Varro,  and  Pliny.  Moufet  pretends 
to  prove  that  the  ancients  had  a  certain  pre- 
fervative,  by  the  drefs  of  Servius  Tullius, 
which  was  preferved  till  after  the  death  of 
Sejanus,  that  is  to  fay,  for  more  than  five 
hundred  years.  If  amongft  the  fecrets  which 
have  been  left  to  us  there  are  fome  good, 
there  are  many  others  fit  only  to  make  the  reft 
fufpedted.  Pliny,  immediately  after  telling  us 
that  thofe,  who  have  been  flung  by  a  fcor- 
pion,  have  nothing  to  fear  ever  after  from 
wafps,  bees,  and  hornets,  adds  that  we  fhali 
be  lefs  furprifed  at  this  marvel,  when  we 
know  that  an  habit  put  upon  a  coffin  is  for 
ever  prote&ed  from  the  teeth  of  moths.  Rha- 
fis,  after  having  faid  that  cantharides  fuf- 
pended  in  a  houfe  keep  them  away,  adds  that 
habits  wrapt  up  in  a  lion’s  fkin  are  perfedtly 
fecure  from  them  -,  the  fkin  alone  of  fo  ter¬ 
rible  an  animal  appeared  to  him  fufficient  to 
frighten  away  fuch  little  infedls.  What  hath 
been  related  in  thefe  different  authors  of  the 
effedt  of  various  odoriferous  plants,  will  ap¬ 
pear  to  deferve  better  our  putting  them  to 
the  trial.  We  find  in  their  works  that  favin, 
myrrh,  wormwood,  orrice,  citron  peel,  ani- 
-  feed. 
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feed,  and  divers  others,  put  amongfl  fluffs, 
keep  off  the  moths.  Cato  defcribes  a  prepa¬ 
ration  of  olive-lees,  with  which  he  would 
have  the  coffers  rubbed,  wherein  clothes  are 
to  be  kept,  and  by  which  he  affures  us  they 
are  afterwards  fecure. 

I  have  been  far  from  negleCting  to  try  the 
fecrets  that  have  been  tranfmitted  to  us  ;  yet 
thought  I  might  without  any  danger  of  re¬ 
proaches  negleCt  the  trial  of  habits  put  on  a 
coffin,  or  wrapt  up  in  the  fkin  of  a  lion. 

A  reflection  on  a  well-known  faCt  directed 
me  to  trv  a  method  of  making  our  fluffs  dis¬ 
agreeable  to  thefe  infeCts.  We  never  find  any 
moths  attach  themfelves  to  the  fleeces  that 
are  on  the  backs  of  fheep  ;  if  that  wool  was 
to  their  tafle,  it  is  probable  they  would  lodge 
there,  as  another  infeCt  does  which  Rhedi 
hath  defcribed.  Butterflies  would  go  and 
depofit  their  eggs  upon  the  fleeces,  they 
would  have  nothing  to  fear  from  the  pacific 
animals  that  bear  them  ;  it  would  not  be  re- 
quifite  for  them  to  have  the  boldnefs  of  a 
fort  of  fly,  that  even  chufes  the  infide  of  the 
noftrils  of  fheep  to  lodge  its  young  in  ;  there, 
being  moiftened  continually  by  a  proper  li¬ 
quor,  they  grow  till  they  are  in  a  condition  to 
be  metamorphofed  into  flies  :  we  have  this 
account  in  the  curious  hiflory  of  this  infeCl, 
published  by  Mr.  Valifnieri.  Other  flies  go 
and  wound  animals  covered  with  hair,  they 
leave  their  eggs  or  young  in  the  wounds  they 

have 
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have  made  in  their  (kin,  where  they  grow 
like  the  worms  of  the  galls  or  excrefcences 
of  trees,  till  they  are  ready  to  be  metamor- 
phofed. 

The  remark  we  have  made  extends  itfelf 
to  all  the  Jkins  of  animals  that  are  covered 
With  hair.  They  would  in  a  great  meafure  be: 
always  bare ,  if  the  moths  eftablifhed  them- 
felves  there  as  willingly  as  they  do,  when  we 
have  manufactured  them . 

Let  us  carry  this  remark  ftill  further* 
Fleeces  (horn  from  the  (heep,  which  have 
not  received  any  of  thofe  preparations  that 
we  give  them  in  order  to  employ  them  for 
our  ufes,  are  not  much  more  fubject  to  be 
nibbled  by  the  moths,  than  when  they  co¬ 
vered  the  (heep.  The  fame  thing  is  true 
with  regard  to  furrs  $  before  they  are  dreiTed, 
the  moths  very  feldom  attack  them. 

By  preparing  wool  and  (kins  for  our  ufes, 
we  prepare  them  at  the  fame  time  for  moths  * 
the  firft  drelling  we  give  them  makes  them  a 
food  agreeable  to  thefe  infedts.  The  wool 
that  hath  not  received  any  preparation  is 
called  greafy-njôool \  it  is  fo  to  fuch  a  degree 
that  the  fingers  grow  greafy  by  touching  it. 
The  firft  work  upon  it  confifts  in  clearing  it 
of  its  greafe  $  and  as  foon  as  it  is  fcoured  from 
thaL  the  moths  no  longer  lpare  it. 

From  hence  it  follows  that  in  clearing 
wool  from  dirt  and  filth  we  ought  to  deprive 
it  of  its  natural  greafe  as  little  as  poffible  :  the 
Vol*  I»  P.  lefs 
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lefs  hot  the  water  is  in  which  it  is  wafhed, 
the  more  you  will  leave  of  this  greafe  ; 
which  can  never  do  any  mifchief,  when  you 
employ  the  wool  only  in  white  fluffs,  fuch 
as  blankets ,  whofe  fate  generally  is  to  be  cut 
to  pieces  by  thefe  infedls. 

But  wool  and  fluffs  that  you  would  dye 
mufl  abfolutely  be  cleared  of  their  greafe: 
this  put  me  upon  trying  whether  a  part  of 
the  greafe ,  that  had  been  taken  from  the 
wool,  being  reflored  to  it  again  after  it  was 
dyed,  would  not  make  it  difagreeable  enough 
to  the  moths,  altho’  it  fliould  not  be  fo  much 
greafed  as  to  be  perceptible  by  us.  The  man¬ 
ner  of  refloring  back  a  part  of  the  greafe  to 
the  woolen  fluffs  is  eafy  enough,  it  is  but  to 
take  fome  hot  water  in  which  fleeces  have 
been  wafhed,  and  with  a  brulh  that  hath 
been  dipped  in  it,  to  fkim  over  the  fluffs  you 
would  preferve. 

I  beg  leave  to  obferve  that  it  eums  pretty 
much  in  the  fame  method  that  they  got  the 
beauty  u'ajh  Jo  celebrated  amongjl  the  Roman 
ladies , 

Pyxidas  invenies,  et  rerum  mille  colores  ; 

Et  fluere  in  tepidos  cefypa  lapfa  finus. 

Ovid,  Remed.  Amoris,  353. 


The  fuccefs  anfwered  my  expeditions  ; 
and  this  effedt  of  their  natural  greafe  invited 
me  to  try  whether  other  greajesy  whether 
mutton  fuet,  which  had  been  prefcribed  as 
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a  prefervative  againft  moths,  whether  butter, 
or  oils  of  different  forts  might  be  employed 
with  fuccefs  ;  but  I  found  no  greafe  or  oily 
fubftance  fo  difagreeable  to  moths,  as  the  na¬ 
tural  greafe  of  fleeces.  Indeed  it  was  reafon- 
able  to  prefume  that  the  fecret ,  which  nature 
employs  to  preferve  the  vefture  (lie  gives  to 
animals,  is  at  leafl  the  bejl.  The  greafe  of 
fleeces  differs  from  others  by  a  very  ftrong 
rammifh  fmell,  which  remains  on  the  fingers 
that  have  but  lightly  touched  wool.  I  have 
tried  lome  oils,  which  far  from  keeping 
moths  away  feemed  only  to  make  them  more 
licorifhy  fuch  is  the  oil  of  nuts  5  they  appear¬ 
ed  on  the  contrary  to  fhun  the  oil  of  olives  ; 
this  laft  obfervation  is  favourable  to  the  recipe 
prefcribed  by  Cato,  which  is  nothing  but  a 
preparation  of  the  lees  of  olives. 

Greafy  fubftances  were  not  the  only  things 
I  tried,  but  all  that  others  had  taught  and  re¬ 
commended,  as  well  as  many  of  my  own 
Contrivance  ;  the  refult  was  that  none  of  them 
proved  abfolutely  fatal  to  thefe  infedts  ;  that 
fome ,  which  had  been  delivered  down  to  us 
as  prefervatives,  were  by  no  means  difagree¬ 
able  to  them,  but  feemed  rather  extremely 
pleaflng  ;  I  faw  no  moths  grow  better  nor 
nibble  fafter  than  fuch  as  had  been  put  on 
cloth,  together  with  a  great  quantity  of  or- 
rice  root,  which  is  one  of  the  plants  prefcrib¬ 
ed  againft  them. 

R  2 
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Moths  placed  on  wool,  offenfive  to  their 
tafle,  have  a  refort  to  which  they  betake 
themfelves.  In  cafe  of  neceffity,  their  cloaths 
furnifh  them  with  food  ;  they  yield  to  the 
mod  preffing  want,  and  chufe  to  live  better, 
and  be  worfe  cioathed. 

It  is  happy  for  them  that  they  have  ftill 
another  refort  for  repairing  the  ravages  they 
have  committed  on  their  garments,  and  they 
repair  them  fo  well  that  the  fight  alone  can¬ 
not  difcern  any  change,  either  in  the  texture 
or  colour  of  the  fheath,  which  they  have 
nibbled.  The  fheath  at  firfl  furnifhes  them 
with  food,  and  their  excrements  afterwards 
furnifh  them  with  cloathing.  Their  excre¬ 
ments  are  little,  round,  dry  grains,  and  pre- 
cifely  of  the  colour  of  the  wool,  that  the  in- 
fed:  hath  digefled.  She  faftens  theie  little 
grains  together  by  threads  of  filk,  and  difpo- 
ies  them  in  the  places  of  the  little  bits  of  wool 
which  file  had  plucked  up  \  thus  the  upper 
part  of  her  garment  preferves  its  form  and 
colour. 

Sheaths  thus  repaired  almofl  intirely  by 
excrements  were  the  means  of  my  difcover- 
ing,  that  fome  of  the  fubftances  I  have  men¬ 
tioned  before  occalioned  the  moths  to  diflikc 
certain  fluffs. 

In  different  places  of  the  country  I  have 
feen  women  perfuaded,  that  they  prefer ved 
their  clothes  very  well  from  moths  by  putting 
pine-cones  in  cheils  of  drawers  or  in  coffers, 

where 
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where  they  kept  them.  Thefe  traditions, 
which  are  commonly  called  old  womens  noti¬ 
ons,  are  not  always  fo  defpifable  as  is  thought  ; 
there  are  fome  that  have  an  excellent  origin, 
and  which  well  examined  into  would  be 
found  extremely  ufeful  :  at  leaft  we  have  no 
right  to  rejedl  them  till  our  own  trials  of  them 
have  given  us  a  right.  Inftead  of  pine  cones 
I  thought  I  might  try  fomething  better  in 
the  fame  kind  :  they  have  a  refinous  fmell  ;  if 
they  produce  the  effedl  that  is  attributed  to 
them,  it  is  probably  owing  to  this  fmell. 
I  thought  it  therefore  better  to  try  odours  of 
this  kind ,  but  ftronger  and  more  penetrating 
than  that  of  the  cones.  I  rubbed  one  fide  of 
a  piece  of  ferge  with  a  little  turpentine  ;  with 
oil  of  turpentine  I  lightly  wetted  one  fide  of 
another  piece  of  ferge  ;  and  with  each  of 
thefe  pieces  I  confined  fome  moths. 

The  next  day  I  found  thofe  which  had 
been  with  the  oil  of  turpentine  all  dead,  and 
by  a  violent  death,  which  had  been  preceded 
by  furious  convulfive  motions  ;  the  greateft 
part  were  naked  and  ftretched  out  ftiff,  hav¬ 
ing  left  their  (heaths,  which  they  never  quit, 
and  in  which  thofe  that  perifh  in  the  courte 
of  the  year  are  conflantly  found. 

The  compafilonate  reader  perhaps  already 
pities  the  poor  infedts,  that  he  forefees  de- 
(lined  to  perifh  in  fuch  torture,  in  order  to 
confirm  the  preceding  experiment,  to  purfue 
tdie  circumftances  of  it,  and  to  determine  the 
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dofes  of  the  oil  of  turpentine,  which  gives  fo 
fpeedy  or  rather  fo  flow  a  death. 

To' Spare  the  reader  the  trouble,  and  indeed 
the  fain ,  of  reading  the  experiments  that  I 
made  on  this  occafion,  I  fhall  only  mention 
that  it  is  not  neceffary  to  rub  with  the  oil  of 
turpentine  the  furniture  which  you  would 
preferve  from  the  moths  ;  it  is  Sufficient  to 
fhut  it  up  in  places  where  there  is  a  Strong 
fmell  of  turpentine  :  you  need  only  put  pieces 
of  paper  or  linnen,  dipt  in  the  oil,  into  cherts 
of  drawers  or  wardrobes,  and  leave  them 
there  for  a  day. 

Being  defirous  of  deftroying  moths  by  fome 
odour  that  is  lefs  diiagreeable  to  ourfehes 
than  the  oil  of  turpentine,  I  tried  the  imoak 
of  tobacco,  which  had  the  defired  eftedl.  By 
finding  out  methods  of  deftroying  moths,  I 
difeovered  that  the  fame  would  be  inftru- 
mental  in  deftroying  other  infeds.  Cater- 
pillers  of  all  forts  could  no  more  refift  the  pe¬ 
netrating  odours  of  oil  of  turpentine  and  the 
fmoak  of  tobacco,  than  the  moths  ;  all  pe- 
rifhed  that  had  the  misfortune  to  be  fubfer- 
vient  to  my  experiments  :  flies.  Spiders,  pif- 
mires,  ear-wigs,  fell  vidims  to  my  enquiries. 

I  was  eager  to  try  the  power  of  thefe  fmells 
againft  infeds,  of  whom  we  may  be  faid  to 
be  in  bodily  fear  ;  it  is  not  our  furniture,  but 
ourfelves  that  bugs  attack.  The  experiments 
I  made  proved  that  the  fmell  of  turpentine 
and  the  fmoak  of  tobacco  are  capable  of  de¬ 
livering 
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livering  us  from  thofe  {linking  and  blood- 
thirfty  infefts,  Thefe  odours  fuffocate  them 
very  foon,  altho’  not  fo  foon  as  the  moths. 

In  order  to  defcribe  the  methods  of  diffu- 
fing  thefe  odours  in  the  moft  efficacious  man¬ 
ner,  I  fhall  begin  with  that  of  tobacco.  Fill 
fome  chafing-diffies  with  charcoal  not  tho¬ 
roughly  kindled,  upon  which  fpread  fome 
handfuls  of  cut  tobacco,  fuch  as  fmoakers 
ufe.  The  number  of  chafing-diffies  muft  be 
proportioned  to  the  extent  of  the  room.  The 
doors  muft  be  ffiut  after  you  have  placed  the 
chafing-diffies  with  all  proper  precaution  a- 
gainft  fire.  Little  ftoves  might  be  made  ufe 
of  with  lefs  ri{k.  If  there  be  a  chimney,  you 
muft  hang  a  carpet  or  fome  thick  coverlet 
before  it,  in  order  to  prevent  the  fmoak  from 
ifiuing  out.  The  windows  likewife  muft  be 
carefully  faftened  down  ;  the  goods  and  fur¬ 
niture  muft  be  unfolded  and  opened  as  much 
as  poffible  for  the  fmoak  to  penetrate.  A 
thick  fmoak  of  tobacco  confined  thus  for  24 
hours  will  have  deftroyed  the  moths  :  after 
that  you  may  expofe  the  goods  to  the  air,  in 

order  to  take  oft  the  fmell  of  tobacco. 

« 

I  beg  leave  to  obferve  likewife ,  that  great 
care  7nu[l  be  taken  that  no  body  continues  or  en¬ 
ters  into  the  room  during  the  operation  ;  and 
even  after  the  operation  the  doors  fhould  be 
thrown  open ,  and  left  fo  a  good  while  before 
any  pe?fon  ventures  into  the  room  $  for  the 
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fnioak  of  charcoal  alone  is  very  fuffo eating ,  and 
hath  been  often  found  inftantaneoujly  fatal. 

Furniture  in  which  there  is  fllver  employ-: 
ed,  and  which  has  delicate  colours,  would 
be  tarnifhed  by  the  fmoak  of  tobacco  ;  for 
fuch  it  will  be  better  to  have  recourfe  to  the 
oil  of  turpentine  ;  the  effedt  of  which  will  be 
the  greater,  as  the  fmell  is  ftronger.  The 
dreugth  of  its  fmell  will  be  lels  proportioned 
to  the  quantity  employed  than  to  the  extenfion 
of  its  furface  :  oil  of  turpentine  contained  in 
an  open  bottle,  or  even  in  a  glafs,  will  give  a 
fmell  that  is  tolerable,  but  you  would  not  be 
able  to  bear  the  fame  quantity  of  the  oil  difr 
perfed  on  the  floor.  Another  circumdance 
increases  like  wife  the  force  of  this  fmell, 
which  is  the  degree  of  warmth  in  the  air  ; 
the  fame  quantity  of  the  oil  fprinkled  about  a 
room  in  fummer  and  in  winter  v/ill  not  have 
an  equal  effedt. 

From  what  we  have  faid  it  follows  that  the 
quantity  of  oil  of  turpentine  employed  fhould 
be  extended  in  furface  as  much  as  poffible. 
If  you  would  apply  it  on  the  goods  them- 
felves,  which  is  the  mod  Ample  and  bed 
way,  pour  fome  oil  into  a  wide  cup,  dip 
lightly  the  end  of  a  large  pencil  brufh  into  it, 
and  pafs  it  forwards  and  backwards  over  the 
dud  till  the  brufh  is  quite  dry,  then  dip  the 
brufh  again  into  the  oil  and  do  it  over  in  the 
lame  manner  on  new  places  of  the  duff.  If 
you  thus  brufh  the  oil  upon  goods  that  are 
.  7  hanging, , 
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Ranging,  you  need  only  keep  the  doors  and 
windows  fhut  and  the  operation  is  finifhed. 

If  the  goods  are  taken  down  there  will  be 
no  inconvenience  in  folding  them  up  imme¬ 
diately  after  they  have  been  rubbed  with  the 
oil  ;  it  will  be  even  an  advantage  to  do  it  im¬ 
mediately,  efpecially  if  after  they  are  folded 
you  lock  them  up  in  a  clofe  prefs  or  cheft  of 
drawers. 

There  is  nothing  elfe  to  be  feared  with  re¬ 
gard  to  the  goods  from  this  method  of  ap¬ 
plying  the  oil  of  turpentine,  but  that  the 
fmell  might  continue  longer  than  you  would 
çhufe.  When  they  have  been  well  penetra¬ 
ted  with  it,  you  muft  avoid  ufmg  them  till 
they  have  been  expofed  to  the  air  for  feverai 
days. 

The  fmell  will  be  lefs  durable ,  if  inftead 
of  rubbing  the  goods  themfelves  with  the  oil 
you  only  fhut  them  up  in  places  that  have 
been  well  perfumed  with  it.  You  may,  for 
example,  rub  all  the  infide  of  a  chell:  of 
drawers  with  oil,  or  place  pieces  of  paper 
and  linnen  dipt  in  the  oil  in  every  drawer. 

Whatever  hopes  of  utility  I  may  have  rai- 
fed  by  the  obfervations  I  have  made,  yet  the 
reader,  I  fear,  will  be  tired  of  reading  only 
of  poifons,  racks,  and  tortures,  for  unhappy 
but  induftrious  infefts.  He  will  be  pleafed 
no  doubt  to  hear  of  the  compenfation  I  have 
to  propofe  in  favour  of  the  moths.  My 

fcheme  is  to  let  them  live  and  to  get  them  to 

work 
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work  for  us  as  ufefully,  as  they  have  hither¬ 
to  been  employed  to  our  injury.  Worms  fur- 
nifh  us  with  filk  ;  bees  give  us  wax  and  ho¬ 
ney  ;  we  owe  the  lacca,  fo  ufeful  for  fealing- 
wax  and  for  varniiliing,  to  a  kind  of  winged 
ant.  Our  painters,  and  particularly  painters 
in  water-colours,  may  get  from  moths  co¬ 
lours  of  allWdnds  and  tints,  bv  turning  to 
their  advantage  n  Angularity  we  flave  menti¬ 
oned  in  the  preceding  account  of  moths.  It 
is  well  known  that  the  crayons  for  jfomters 
are  prepared  with  a  good  deal  of  trouble  ;  our 
moths  would  fave  us  thefe  preparations,  and 
give  us  more  beautiful  as  well  as  perhaps 
more  durable  colours.  Their  excrement  has 
the  colour  of  the  wool,  on  which  they  have 
fed,  and  preferves  intirely  the  luftre  of  it.  It 
has  the  property  likewife  of  being  eafily  made 
up  into  a  parte.  In  order  to  have  a  beautiful 
red,  yellow,  blue,  green,  or  any  other  co¬ 
lour,  or  fhades  of  colour,  you  need  only  feed 
moths  with  wool  of  each  of  thefe  colours  ; 
which  may  be  done  at  a  fmall  expence  by  giv¬ 
ing  them  only  the  {hearings  of  cloths. 

I  muft  obferve  moreover  that  the  moths 
are  fo  teeming  that  whatever  quantity  we 
/hould  want  to  breed  for  very  large  provifions 
of  colours,  it  might  very  eafily  be  obtained. 
The  product  of  each  moth  would  not  be 
great  in  a  whole  year,  but  the  number  of  in- 
fc&s,  which  might  be  multiplied,  will  give 
a?  ample  a  collection  as  our  wants  could  re¬ 
quire. 
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quire.  Thus  we  fhould  have,  without  any 
expence,  very  beautiful,  and  I  believe  very 
lading  colours.  The  good  colours  of  our 
cloths  are  as  durable  as  one  can  defire  the 
colours  of  paintings  to  be.  It  is  even  proba¬ 
ble  that  the  colours,  which  have  paffed  thro" 
the  ftomachs  of  thefe  infefts,  have  acquired 
a  greater  perfeâion,  for  reafons  well-known 
by  thofe  that  underftand  the  art  of  dying  : 
but  after  all  wre  muft  wait  for  experience. 

Memoirs  1728,  pag.  139  and  3 1 1 . 

The  rejl  of  Mr.  De  Reaumur's  treatifes  on 
infeCts ,  which  compofe  fix  volumes  in  quarto , 
and  contain  a  noble  collection  cf  a  curious  part 
of  natural  knowledge ,  not  having  been  pre- 
J’ented  to  the  academy ,  do  not  fall  within  my 
province . 


There  was  found  in  the  trunk  of  an  elm  A  furpri- 
tree  of  the  bignefs  of  a  man’s  body,  three  or  ac'r 
four  feet  from  the  ground,  and  precifely  in  tWo  toads, 
the  middle,  a  living  toad,  of  a  moderate  fize, 
meager,  and  which  had  but  juft  room  enough 
to  be  contained  there.  When  the  timber  was 
cloven,  the  toad  got  out  and  moved  off  very 
faft.  No  elm  could  be  founder,  nor  com- 
pofed  of  parts  more  clofe  and  compared  to¬ 
gether  ;  and  the  toad  could  not  have  entered 
by  any  inlet  :  the  egg  that  formed  it  muft 
have  been  by  fome  particular  accident  lodged 
in  the  tree  when  young  5  the  animal  had  lived 

there 
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there  without  air  ;  and  what  is  very  furprir 
fing,  had  been  nourished  from  the  fubftance 
of  the  wood,  and  had  grown  only  in  propor¬ 
tion  as  the  tree  grew.  The  fad:  is  attefted 
by  Mr.  Hubert,  fenior,  profeffor  of  philofo- 
phy  at  Caen,  who  hath  writ  this  account  to 
Mr.  Varignon. 

Mr.  Seigne  of  Nantes  hath  written  to  the 
academy  an  account  of  the  fame  fait  pre- 
cifely,  except  that  inftead  of  an  elm  it  was 
an  oak  much  bigger  than  the  elm,  which 
greatly  increafes  the  wonder.  He  judges  by 
the  time  neceffary  for  the  growth  of  the  oak, 
that  the  toad  inuft  have  been  preferved  there 
for  fourfcore  or  an  hundred  years,  without 
air  or  any  other  food  than  from  the  tree. 

Hi  (lory  1719,  pag.  3  9.  Hijlory  1 73 1,  pag.2J. 


Whether  a  toad  will  live  abfolutely  without 
air  1  do  not  know ,  having  never  made  the  ex¬ 
periment  with  the  air-pump  ;  but  it  is  certain 
he  will  live  where  there  is  no  free  communica¬ 
tion  oj  air  ;  and  Virgil ,  the  correct  eft  writer 
of  all  the  ancients ,  with  great  juft  nefs  obferves ? 

Inventufque  cavis  bufo,  Géorgie.  1,  184. 


I  beg  the  reader  s  patience  whilft  I  take  this 
opportunity  of  remarking  another  injlance  of 
V irgil's  delicacy  in  the  choice  of  his  epithet s, 
which  hath  ej'caped  the  notice  of  commentators 
and  critics ,  in  the  Jixth  book  of  the  Æneid \ 
ver .  107. 

— Tenebrofa  palus  Acheronte  refufo . 

The 
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The  commentators  have  forced  upon  the  word 
refufo  in  this  place  a  fignifi 'cation  not  its  own  : 
in  fhorty  they  have  given  it  the  fame  fenfe  as 
the  word  effufus  properly  bears .  De  la  Rue 
in  the  Delphin  edition  interprets  it  exundante. 
By  fuch  uiterpretations  all  propriety  of  expref- 
fion  is  entirely  confounded .  But  the  correct 
writers  among/}  the  clafics  did  not  ufe  words 
in  fuch  promifcuous  fenjes  ;  and  I  am  fatisfed 
that  the  word  refufo  here  in  Virgil  alluded  to 
the  dû  Brine  of  Plato  concerning  the  rivers  of 
the  i?ifernal  regions >  delivered  in  bis  Phœdoy 
edit.  Serrant \  tom .  i.  pag .  112.  There  he 
defer  ibes  thefe  rivers  as  f owing  from  the  fades 
to  this  upper  world  ;  and  after  having  fupplied 
the  fprings ,  riversy  &c.  returning  back  again  to 
thofe  realms  of  darknefs. 

I?i  this  fenfe  there  is  a  very  juft  propriety  in 
the  epithet  refufus  applied  to  Acheron  ;  and  it 
is  certain  that  Virgil  very  frequently  alludes 
to  Platonic  notions  i?i  the  ufe  of  a  Jingle  word, 
I  need  quote  no  other  inftance  tha?2  that  well- 
known  pa  ft  age  in  the  Jixth  Æneid  : 

Igneus  eft  ollis  vigor*  &  cceleftis  origo 

Seminibus — 

The  word  feminibus  all  commentators  allow 
to  be  an  exprefs  allufton  to  the  doBrine  of 
Plato . 

In  like  manner  in  the  f event  h  Æneid \  p.  225. 

—  fiquem 
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—  fiquem  tellus  extrema  refufo 
Summovet  oceano, 

The  Delphi?!  edition  very  wildly  interprets 
it  interfufo  ;  and  De  la  Cerda  fays,  Ego  ca- 
pio  longe,  &  late  diffufum,  atque  extentum. 

But  the  true  meaning  is  the  natural  Jenfe  of 
the  word ,  the  ebbing  ocean ,  to  dijlinguijh  it 
from  the  Mediterranean  fea ,  and  confequently 
to  exprefs  the  re?noteJl  di fiance .  Refufo  ocea?io 
is  put  poeticé  for  oceano  qui  refunditur  >  as 
inventiifque  cards  bufo ,  inventus,  pro  qui  in- 
venitur,  Servius,  who  rightly  faw  the  fenfe  of 
the  word  refufus  in  the  feventh  Æneid ,  and 
pointed  it  out  ;  but  De  la  Rue  (  whofe  edition 
is  fo  much  boafted  of)  either  did  not ,  'or  could 
not  perceive  it.  Thus  do  commentators  very 
freque??tly  mifead  the  reader ,  and  fain  the 
purity  of  clajfic  authors  by  errors  of  their  own . 
But  I  afk  pardon  for  this  long  digrejjion. 


The  man-  The  pleafures  of  life  amongft  the  inhabi- 

fervîng  C  tants  countries,  arife  from  an  in¬ 

eggs  frefh  finite  number  of  little  conveniencies  and  de- 

for  feverai  lights,  that  induftry  hath  difeovered  by  de- 
vears  by  o  j  j  j 

Mr.  De  grees  the  means  of  procuring.  Not  to  men- 
Reaumur.  tion  all  that  the  feverai  arts  have  acquired  in 
this  kind,  of  how  many  delicious  fruits  fhould 
we  have  continued  deftitute  in  France,  if  we 
had  none  but  thofe  that  the  foil  itfelf  pro¬ 
duced  ?  Like  the  ancient  Gauls  we  fhould 
fill  fit  down  in  ignorance  and  with  religious 
awe  beneath  our  venerable  oaks. 

It 
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It  is  almoft  within  our  own  memory,  that 
1  new  and  excellent  kind  of  bird,  namely 
turkeys,  hath  been  eftablifhed  amongft  us, 
and  hath  been  multiplied  to  fuch  a  degree, 
that  we  have  almoft  forgot  that  it  is  a  fo¬ 
reigner \  Within  thefe  few  years  we  have 
begun  to  naturalize  Guinea  hens,  with  a  pro¬ 
bability  of  fuccefs  :  what  was  at  firft  the  dain¬ 
ties  of  the  rich,  becomes  at  laft  the  common 
food  of  all.  Whatever  can  contribute  to  the 
happinefs  of  a  great  number  of  men,  how 
fmall  foever  the  happinefs  may  be,  is  an  ob¬ 
ject  worthy  our  attention.  For  this  reafon  I 
make  no  fcruple  of  pointing  out  a  method 
for  preferving  eggs. 

In  the  firft  memoir  of  the  fécond  volume 
of  my  hiftory  of  infedts  I  related  fome  expe¬ 
riments,  which  prove  indubitably  that  eggs 
may  be  preferved  for  feveral  months,  or  even 
years,  in  the  fame  condition  as  when  they 
were  laid  ;  that  an  egg  of  feveral  months  may 
have  as  good  a  tafte,  and  be  as  frefh,  as  one 
laid  but  a  day. 

An  egg  which  was  full  when  it  came  from 
the  body  of  the  hen,  becomes  lefs  and  lefs  fo 
as  it  grows  ftale.  However  compact  its  fhell 
may  appear  to  us,  it  is  perforated  by  an  infi¬ 
nite  number  of  holes,  which  by  their  fmall- 
nefs  efcape  our  eye-fight,  but  whofe  exiftence 
is  fufficiently  demonftrated  by  the  void  that 
is  made,  and  increafes  daily  in  the  infide  of 

ires  con¬ 
tinually 


the  egg.  A  watery  moifture  tranfp 
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tinually  through  thofe  pores  of  the  fhell,  ànd 
it  tranfpires  more  abundantly  in  hot  weather 
than  in  cold.  You  may  immediately  draw 
from  an  egg  enough  liquor  to  moiften  its 
fhell,  you  need  only  for  that  purpofe  put  it 
into  the  pneumatic  machine  and  pump  out 
the  air. 

Now  in  order  to  preferve  an  egg  frefh,  the 
only  point  is  to  keep  it  full  or  in  other  words 
to  prevent  the  transpiration  ;  and  this  is  done 
by  flopping  up  the  pores  with  a  mattter  that 
cannot  be  diffolved  by  an  aqueous  fluid.  In 
a  word,  we  have  proved  in  that  memoir  I 
mentioned  before,  that  any  varnifh  diflolved 
in  fpirit  of  wine  fpread  over  the  fhell,  would 
hinder  the  egg  from  wafting.  We  have 
even  entered  into  a  detail  of  calculations  ne- 
ceflfary  to  fhew  that  this  method  would  not 
be  expenfive.  But  how  little  foever  it  may 
coft,  and  however  certain  the  fuccefs,  it  will 
not  be  of  ufe  to  the  public,  till  recourfe  fhall 
be  had  to  it  for  preferving  a  very  great  niun * 
her  of  eggs,  till  enough  fhall  be  varniihed  for 
fupplying  the  continual  confumption. 

However  jimple  the  compofition  is  of  the 
varnifh  and  the  manner  of  applying  it,  the 
whole  may  appear  too  embarafling  for  coun¬ 
try  people  and  peafants  ;  yet  thefe  are  the 
people  we  mufl  put  in  a  condition  of  preferv¬ 
ing  our  eggs.  I  have  always  been  diflatisfied 
with  leaving  them  under  a  necefiity  of  making 

purchaûnç  varnifh,  which  is  a  kind  of 

drug 
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drug  that  they  do  not  fo  much  as  know. 
But  the  experiments  I  have  made  fince  have 
informed  me  that  one  may  fubftitute  in  the 
place  of  varnifh  a  matter  lefs  dear,  more 
known,  and  eafy  to  get  every  where  ;  that 
all  hard  fat  was  capable  of  producing  the 
fame  eftedt  as  the  varnifh.  There  is  no 
country  place  where  they  may  not  eafily  get 
mutton  fat,  and  I  have  found  that  eggs, 
which  have  been  done  over  with  this  fat,  are 
prefer ved  frefh  as  long  as  thofe  which  have 
been  covered  with  a  varnifh. 

The  way  of  managing  it  is  this,  buy  fome 
pounds  of  this  fat,  and,  that  you  may  be 
fure  of  having  it  pure,  melt  ityourfelf;  after 
having  made  it  fufficiently  liquid,  ftrain  it 
through  a  linnen  cloth  ;  let  it  run  into  an 
..earthen  pot,  in  which  it  may  be  kept  for 
making  ufe  of  as  often  as  you  have  occafion. 
A  pot  that  holds  4  or  5  pounds  of  the  fat 
will  contain  an  ample  provifion  for  a  great 
number  of  egg&  Every  time  you  would 
make  ufe  of  it,  you  muft  put  the  pot  before 
a  gentle  fire,  and  leave  it  there  till  the  fat  is 
become  liquid  again  ;  then  take  away  the  pot 
from  the  fire,  and  plunge  an  egg  into  the 
fat,  taking  care  that  the  fat  touches  every 
part  of  it  ;  you  need  not  leave  it  any  time  in 
the  fat,  for  it  will  be  fufficiently  fmeared  in 
an  inftant  ;  thus  fucceffively  dip  as  many  eggs 
as  you  will,  and  if  they  were  frefh  when 
you  dipped  them  they  will  continue  frefh  for 
Vol»  I.  S  above 
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above  a  year  ;  but  great  care  muft  be  taken  ta 
envelop  the  egg  with  fat  the  very  fame  day  it 
was  laid,  and  as  foon  as  poifible  after  it  was 
kid. 

This  method  of  preferving  eggs  is  particu¬ 
larly  ufeful  for  introducing  into  the  kingdom 
new  kinds  of  birds.  I  have  proved  in  the 
memoir  already  cited  that  as  long  as  the  egg 
continues  in  the  ftate  of  a  frefh  egg,  the  em¬ 
bryo  lives  in  it.  The  covering  of  fat  is  much 
more  eafily  taken  off  than  one  of  yarnifh  ; 
you  may  dip  the  egg  for  a  moment  in  hot 
water  without  the  embryo’s  fuffering  any 
mifchief,  as  the  heat,  which  would  fuffice 
to  melt  the  fat,  would  not  have  the  time  to 
penetrate  into  the  infide  of  the  egg  :  but  pro¬ 
bably  you  may  be  content  with  taking  off  the 
main  part  of  the  fat  by  fcraping  and  rubbing 
the  egg,  the  reft  will  be  performed  by  the 
hen  that  fits  on  it.  If  my  notions  for  tranf- 
porting  foreign  eggs  and  hatching  them  here 
at  home  prove  true,  we  may  have  parrots  in 
our  own  woods,  and  our  tables  may  be  fpread 
with  dainties  yet  unknown. 

That  I  have  recommended  the  hard  fat 
for  preferving  eggs  is  only  becaufe  of  all  fub- 
ltances  that  can  be  employed  it  is  the  eafieft 
to  get  in  all  places,  the  cheapeit,  and  with 
the  leafi  difficulty  to  be  taken  off':  but  how¬ 
ever  it  is  evident  that  any  other  hard  matter, 
which  will  hinder  the  tranfpiration  of  the 
egg,  will  preferve  it.  I  fay  hard  matter,  be¬ 
caufe 
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caufe  oil  for  example,  whofe  parts  are  not 
clofely  conneâed  together,  would  not  fuffi- 
ciently  refill  the  efforts  of  the  water  to  eva¬ 
porate  from  the  egg. 

Moreover  what  we  have  faid  in  general 
with  regard  to  the  prefervation  of  eggs,  may 
be  applied  to  the  prefervation  of  many  other 
fubflances  of  different  forts,  which  have  a 
difpofition  to  ferment. 

Memoirs  1735,  pag*  465. 


Mr.  Coffigny,  an  engineer  and  à  cor  re-  Curious 
fpondent  of  the  academy,  hath  made  in  the  ex^trl“on 
courfe  of  his  voyage  to  the  ifle  of  France,  the  effects 
where  he  is  employed,  fome  experiments  to  fee  °[e^ereof 
whether  it  is  true,  as  hath  been  afferted,  that  water  at 
the  water  penetrates  into  glafs  bottles  which  different 
^re  plunged  to  the  bottom  of  the  fea.  Itf^^J11 
muft  be  fuppofed  that  they  are  well  flopped* 
and  thofe  which  Mr.  Coffigny  made  ufe  of 
were  fo  with  an  extraordinary  care,  and  as 
much  as  is  poffible  without  being  hermeti¬ 
cally  fealed,  for  he  could  not  get  any  of  that 
kind. 

At  180  fathom,  the  bottle  was  entirely 
broke  to  pieces  by  the  weight  of  fo  great  a 
depth  of  water  -,  and,  what  is  ff ill  a  more 
furprifing  effect,  a  piece  of  very  ftrong  cloth 
done  over  with  pitch  and  tar,  which  covered 
the  cork  (topple,  and  a  piece  of  pack-thread  * 
which  bound  it  down  tight,  were  reduced  to 
ffireds. 

S  2  .  At 
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At  60  fathom,  the  cork  flopple  was  car¬ 
ried'  to  the  bottom  of  the  bottle,  the  piece  of 
pitched  cloth,  without  being  perforated  or 
torn,  was  funk  into  the  neck  as  far  as  a  ftrong 
ligature  would  permit,  and  the  cloth  could 
fuffer  an  extension  without  burning.  The 
bottle  came  up  again  almofl  full  oi  water, 
which  after  having  forced  down  the  cork  had 
penetrated  through  the  pitched  cloth. 

At  40  fathom,  the  bottle  came  up  entire  ; 
nothing  of  all  that  had  flopped  it  was  put  out 
of  order,  nor  a  drop  of  water  in  the  infide. 

At  100  fathom,  the  lame  bottle,  that  had 
fuffered  nothing  from  the  preceding  experi¬ 
ment,  came  up  likevvife  entire,  but  its  cork, 
the  outward  end  of  which  had  been  left 
much  bigger  than  the  neck  ot  the  bottle, 
that  it  might  not  be  depreffed,  was  notwith- 
ftanding  funk  to  the  bottom  of  the  neck, 
where  it  flopped.  The  pitched  cloth  was  in 
like  manner  a  little  thrufl  into  the  beginning 
of  the  mouth,  without  being  torn.  There 
was  at  the  bottom  of  the  bottle  a  little  fpoon- 
ful  of  clear  water.  This  fpoonful  of  water 
was  very  fait,  although  nothing  lurely  was 
wanting  to  make  a  per  feel  filtration- 

Hijlcry  1737,  pag.  S. 

In  order  to  determine  with  exadlnefs  the 
figure  of  the  earth,  it  is  ncceffary  to  compare  * 
together  two  degrees  of  the  meridian  the 
mofl  diflant  in  latitude  that  is  pollible  ;  be¬ 
am  fe  if  thefc  degrees  go  increajing  or  dccrea - 
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fing  from  the  equator  to  the  pole,  the  differ¬ 
ence  being  too  fmall  between  neighbouring 
degrees  might  not  be  diftinguilhed  from  the 
€rrors  of  obfervations  ;  whereas  if  the  two 
degrees  that  are  compared,  are  at  great  di- 
fiances  the  one  from  the  other,  this  differ¬ 
ence  being  repeated  as  often  as  there  are  in¬ 
termediate  degrees,  will  make  a  jum  too  con- 
fiderable  to  efcape  the  obfervers. 

The  count  De  Maurepas  fent  orders  to 
the  academy  from  the  king  to  determine  the 
queftion  concerning  the  figure  of  the  earth  ; 
the  academy  received  them  with  joy,  and 
haftened  to  put  them  in  execution  by  feverai 
of  her  members  ;  fome  were  to  go  beneath 
the  equator,  to  meafure  the  firft  degree  of 
the  meridian  ;  others  were  to  go  to  the  north, 
to  meafure  the  moil  northern  degree  that  was 
pofiiblc.  The  fame  ardour  infpired  thofe 
that  were  to  expofe  themfelves  to  the  burn¬ 
ing  heats  of  the  torrid  zone,  and  thofe  that 
were  to  feel  the  piercing  horrors  of  the  fro¬ 
zen  clime  :  the  fame  fpirit  animated  all,  the 
defire  of  being  ufeful  to  their  country.  The 
perlons  deftined  for  the  north  were  four  of* 
the  academy,  namely  Melf.  Clairaut,  Camus, 
le  Monnier,  and  myfelf.  There  was  in  our 
company  likewife  the  abbé  Outhier  5  and  we 
were  joined  by  Mr.  Cellius  a  famous  profeflor 
of  aftronomy  at  Upfal,  who  afiifted  at  all  our 
operations,  and  whofe  lights  and  counlels 
were  of  great  fervice  to  us. 

S  3 
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Vid  map, 
plate  6. 


The  place  of  our  rendezvous  was  Tor  ne. 
We  fet  out  from  Torneon  Friday  the  6th  of 
July  1736,  attended  by  a  company  of  Fin¬ 
land  foldiers,  and  a  great  number  of  boats 
loaded  with  injlruments  and  things  indifpen- 
fibly  neceffary  for  life.  We  went  up  the 
great  river  that  rifes  from  the  remoteft  part 
of  Lapland,  and  empties  itfelf  into  the  Both¬ 
nie  fea,  after  having  divided  itfelf  into  two 
arms,  that  form  the  little  ifland  Swentzer , 
on  which  the  city  Torne  is  built,  at  65  de¬ 
grees  51  minutes  latitude. 

From  that  day  we  lived  only  in  defarts  or 
on  the  tops  of  mountains,  which  we  wanted 
to  connedf  by  triangles.  After  having  gone 
up  the  river  from  nine  o’clock  in  the  morn¬ 
ing  to  nine  in  the  evening,  we  arrived  at 
Korpikyla ,  which  is  a  hamlet  on  the  river’s 
fide  ;  there  we  landed,  and  after  having  walk¬ 
ed  on  foot  fome  time  acrofs  the  forefl,'  we 
came  to  the  foot  of  Niwa,  a  fleep  mountain, 
whofe  lummit  is  nothing  but  a  rock,  up 
which  we  climbed  and  there  pitched  our  tent. 
We  had  been  upon  the  river  very  much  in¬ 
commoded  with  large  flies,  that  have  a  green 
head,  and  draw  blood  wherever  they  fling  ; 
we  found  ourfelves  on  the  top  of  Niwa  per¬ 
fected  by  feveral  other  forts  ftill  more  fan- 
guinary.  Two  young  Lapland  girls  were 
tending  a  little  herd  of  rain-deer  on  the  fum* 
mit  of  this  mountain,  and  we  learnt  from 
them  the  manner  in  which  they  proted 

them- 
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themfelves  from  the  flics  in  this  country  $ 
the  poor  girls  were  fo  involved  in  the  fmoak 
of  a  great  fire  which  they  had  kindled,  that 
we  could  fcarcely  fee  them  ;  but  we  foon 
inveioped  ourielves  with  a  fmoak  as  thick  as 
theirs. 

Whilft  our  company  was  incamped  upon 
JSfowa,  I  fet  out  from  thence  the  8th  of  July 
at  one  o’clock  in  the  morning,  accompanied 
by  Mr.  Camus,  to  go  and  make  our  obferva- 
tions  on  the  mountains  towards  the  north. 
W e  went  up  the  river  as  far  as  to  the  foot  of 
Avafaxa ,  a  very  high  mountain  ;  we  felled 
the  trees  on  its  fummit,  and  raifed  a  fignak 
Our  fignals  were  hollow  cones,  built  of  feve- 
ral  great  trees,  which  being  ftript  of  their 
bark,  made  thefe  fignals  fo  white  that  they 
could  eafily  be  diftinguifhed  at  1  o  or  12 
leagues  diftance. 

As  foon  as  our  lignai  was  built,  we  de- 
fcended  from  the  top  of  Avafaxa,  and  hav¬ 
ing  entered  into  the  little  river  Tenglio ,  which 
throws  itfelf  into  the  great  river  at  the  foot 
of  the  mountain,  we  went  up  that  river  as 
far  as  the  place  which  appeared  to  us  the 
near  eft  to  a  mountain,  that  v/e  thought  pro¬ 
per  for  our  operation  ;  there  we  landed,  and 
after  a  march  of  three  hours  acrofs  a  morafs, 
we  arrived  at  the  foot  of  Horrilakero*  Al¬ 
though  very  much  fatigued  we  got  up  to  the 
top,  and  pafled  the  night  in  cutting  down 
the  wood  that  was  there .  A  great  part  of 
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the  mountain  is  of  a  red  ftone  with  a  kind  of 
white  cryftals  difperfed  up  and  down,  that 
are  long  and  parallel  one  to  another.  The 
fmoak  could  not  defend  us  from  the  flies, 
more  terrible  on  this  mountain  than  on  Niwa. 
It  was  neceflary  notwithstanding  the  heat, 
which  was  very  great,  to  wrap  our  heads  in 
lappmudes  (  which  are  gowns  made  of  the 
fkins  of  the .  rain-deer  )  and  to  be  covered 
with  a  thick  rampart  of  fir  branches  and  even 
whole  trees  of  fir,  which  almoft  ftifled  us, 
and  did  not  long  fecure  us. 

After  having  cut  down  all  the  trees  that 
were  on  the  fummit  of  Horrilakero,  and  rai- 
fed  a  fignal  there,  we  fet  out  and  returned  by 
the  fame  road  to  cur  boats,  which  we  had 
drawn  up  into  a  wood  ;  for  thus  the  people 
of  the  country  fupply  the  ufe  of  cordage, 
with  which  they  are  ill  provided.  rJt  is  true, 
that  it  is  not  difficult  to  draw,  nor  even  to. 
carry  the  boats  which  are  made  ufe  of  on  the 
rivers  of  Lapland.  Some  very  thin  planks  of 
fir  compofe  a  cock-boat  fo  light  and  flexible, 
that  it  may  flrike  every  moment  the  ftones, 
of  which  their  rivers  are  full,  with  all  the 
force  that  the  torrents  give  it,  without  fuffer- 
ing  the  leaft  damage.  It  is  a  fight  terrible 
to  thole  that  are  not  ufed  to  it,  to  fee  in  the 
midft  of  a  cataradt,  which  ftuns  you  with  its 
roaring,  this  weak  machine  hurried  away  by 
p.  torrent  of  waves,  foaming,  and  tearing  up 
jhe  ftones;  fometimes  toft  into  the  air,  and 
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fometimes  loft  amidft  the  billows  :  an  intre¬ 
pid  Finlander  fleers  it  with  a  large  oar,  whilft 
two  others  ply  with  all  their  force  the  oars, 
to  efcape  from  the  waves  purfuing,  and  every 
moment  threatning  to  overwhelm  them. 

The  keel  is  often  aloft  in  air,  and  only  refis 
at  one  end  upon  a  wave  that  continually  rolls 
away. 

We  re-embarked  on  the  river  Tengho ,  and 
having  got  back  into  the  river  of  Tome  wc 
went  down  it,  in  order  to  return  to  Korpi - 
ky!a.  At  4  leagues  diftance  fron  Avafaxa  we 
quitted  our  boats,  and  having  marched  about 
an  hour  in  the  foreft  we  got  to  the  foot  of 
Cuitaperi ,  a  very  fteep  mountain,  whofe  fum- 
mit  is  nothing  but  a  rock  covered  with  mofs  ; 
from  whence  the  fight  extends  itfelf  very  far 
every  way,  and  from  whence  you  fee  to  the 
fouth  thè  Bothnie  fea.  "There  we  raifed  our 
lignai,  and  could  difeern  from  thence  Horn - 
lakerOy  Avafaxa^  Torne>  Niwa ,  and  Kakama . 

We  continued  afterwards  to  go  down  the 
river,  which  hath,  between  Cuitaperi  and 
Korpikyla ,  moft  frightful  catarads.  The  Fin¬ 
landers  themfelves  never  fail  to  land  at  the 
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place  of  thefe  catarads  ;  but  excefiive  fatigue 
had  made  us  more  difpofed  to  pafs  them  by 
boat,  than  to  walk  but  an  hundred  paces.  At 
laft  we  arrived  on  the  1 1  th  in  the  evening  at 
the  mountain  Niwa,  where  the  reft  of  our 
company  had  been  fixed.  I  hey  had  feen 
our  lignais,  but  the  fky  was  fo  loaded  with 
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vapours  that  they  had  not  been  able  to  make 
any  obfervations.  1  know  not  whether  it  is 
becaufe  the  continual  prefence  of  the  fun  a- 
bove  the  horifon  makes  the  vapours  to  rife, 
and  that  no  night  precipitates  them  ;  but  for 
two  months,  which  we  continued  upon  the 
mountains,  the  fky  was  always  lowring,  till 
the  north  wind  came  and  difiipated  the  mift. 

T  wo  days  after  our  return  to  Niwa ,  a  very 
cold  northerly  wind  having  rifen,  we  were 
able  to  make  the  neceftary  obfervations. 

On  the  14th  we  quitted  Niwa,  and  whilft 
Meff.  Camus,  le  Monnier,  and  Celfius  went 
to  Kakama ,  we  came  MefT.  Clairaut,  Outhier, 
and  myfelf  to  the  top  of  Cuitapeid ,  from 
whence  the  abbé  Outhier  fet  out  on  the  1 6th 
to  go  and  plant  a  fignal  upon  Pullingi .  We 
made  on  the  1 8th  fome  obfervations,  which 
though  interrupted  by  thunder  and  rain  were 
finifhed  that  evening  :  and  on  the  20th  we 
let  out  from  thence,  and  arrived  at  midnight 
to  the  top  of  Avafaxa. 

This  mountain  is  at  15  leagues  diftance 
from  Torne,  on  the  edge  of  the  river;  the 
accefs  is  not  eafy,  you  go  up  it  through  a  fo- 
reft,  which  reaches  about  half  way  its  height  ; 
there  the  foreft  is  interrupted  by  great  heaps 
of  fteep  and  flippery  ftones  ;  after  which  you 
find  the  foreft  again,  which  did  extend  itfelf 
quite  to  the  top  ;  I  fay,  did  extend  itfelf,  be¬ 
caufe  we  had  felled  the  trees  that  covered 
the  top.  The  north  fide  of  it  is  a  frightful 
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precipice  of  rocks,  in  which  fome  hawks  had 
made  their  nefts  ;  it  is  at  the  foot  of  this  pre¬ 
cipice  that  the  Penglio  runs,  which  winds 
round  the  Avafaxa ,  before  it  throws  itfelf  in¬ 
to  the  river  of  Torne. 

From  this  mountain  the  view  is  extremely 
beautiful  $  no  objedl  confines  the  fight  to¬ 
wards  the  fouth,  and  you  difcern  a  vaft  ex¬ 
tent  of  the  river  ;  towards  the  eaft  the  eye 
purfues  the  Tenglio  into  feveral  lakes,  through 
which  it  paftes  ;  on  the  north  fide  the  fight 
extends  to  1 2  or  1  y  leagues,  and  is  termina¬ 
ted  by  a  vaft  heap  of  mountains  piled  one  up^ 
on  another,  in  all  the  confufion  of  a  chaos. 

We  continued  ten  days  on  this  mountain, 
during  which  curiofity  procured  us  vifits  from 
the  inhabitants  of  the  neighbouring  country  ; 
they  brought  us  fifh,  fheep,  and  the  wretched 
fruits  that  grow  in  thofe  forefts. 

I  fet  out  from  thence  for  Pullingi  in  com¬ 
pany  with  Meff.  le  Mon  nier,  Outhier,  and 
Celfius.  The  fame  day  that  we  quitted  Ava- 
faxa,  we  pafted  the  polar  circle,  and  arrived 
the  next  day  the  31ft  of  July  about  3  o'clock 
in  the  morning  at  Purtula ,  which  is  a  kind 
of  hamlet,  and  where  they  were  cutting  the 
little  barley  and  hay  that  grows  there.  Af¬ 
ter  having  marched  fome  time  in  a  foreft,  we 
embarked  on  a  lake  that  brought  us  to  the 
foot  of  Pullingi. 

This  is  the  higheft  of  all  our  mountains, 
and  its  accefs  very  difficult  by  the  fuddennefs 
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of  its  afcent  and  by  the  height  of  the  mofs, 
through  which  we  had  great  fatigue  to  make 
our  way.  We  arrived  however  on  the  fum- 
mit  at  6  o’clock  in  the  morning  ;  and  our  re¬ 
sidence  there  from  the  3  1  ft  of  July  to  the  6th 
of  AuguSt  was  as  toilfome  as  the  afcent  to  it. 
We  were  obliged  to  cut  down  a  whole  foreft 
of  large  trees,  and  the  flies  tormented  us  to 
fuch  a  degree,  that  our  loldiers,  who  were 
a  distinguished  troop  even  in  Sweden  (where 
there  are  fo  many  brave  ones)  thofe  men  that 
had  been  hardened  by  the  greatest  toils  were 
obliged  to  wrap  their  faces  up  in  linnen  ;  thefe 
infedts  infedled  every  thing  we  wanted  to  eat, 
in  an  inftant  all  our  provisions  were  blackened 
by  them  :  birds  of  prey  half  famiShed  kept 
fluttering  round  about  us,  in  order  to  Snatch 
away  fome  pieces  of  mutton  as  we  were  dref- 
fing  it. 

The  next  day  after  our  arrival  on  Pullingiy 
the  abbé  Outhier  fet  out  from  thence  with  an 
officer  of  our  foldiers  to  go  and  raife  a  Signal 
towards  Pello.  On  the  4th  we  faw  a  fignal 
appear  upon  Niemi ,  which  was  put  up  by 
the  officer  ;  having  taken  the  angles  between 
thefe  lignais  we  quitted  Pullingi  the  6th,  in 
order  to  go  to  Pello  ;  and  after  having  gone 
up  four  cataradts  we  arrived  there  the  lame 
day. 

Pello  is  a  village  inhabited  by  fome  Fin¬ 
landers,  near  which  is  Kittis  the  leafl:  of  all 
our  mountains  ;  there  we  railed  our  lignai. 

In 
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In  going  up  this  mountain  we  find  a  large 
fpring  of  the  cleared:  water,  that  ilTues  from 
a  very  fine  land,  and  in  the  greateft  cold  of 
winter  preferves  its  liquidnefs.  When  we 
returned  to  Pello  towards  the  end  of  winter, 
whilft  the  fea  of  the  Bothnie  gulf,  and  all  the 
rivers,  were  as  hard  as  marble,  this  water 
flowed  as  in  the  fummer. 

We  were  lucky  enough  to  make  our  ob- 
lervations  as  foon  as  we  arrived,  and  to  con¬ 
tinue  upon  Kittis  no  longer  than  the  next 
day  :  we  fet  out  from  thence  at  3  o'clock  in 
the  afternoon,  and  arrived  the  fame  evening 
at  Pur  tula. 

For  a  whole  month  we  had  been  inhabit¬ 
ing  defarts  and  the  tops  of  mountains,  where 
we  had  no  other  bed  than  the  ground,  or  a 
hard  rock,  covered  with  the  fkin  of  a  rain- 
deer,  and  fcarce  any  other  food  than  fome 
fifh  that  the  Finlanders  brought  us,  or  which 
we  caught  ourfelves,  with  fome  forts  of  ber¬ 
ries  and  wild  fruits  that  grow  in  thofe  forefts. 
Mr.  le  Monnier,  whofe  health  declined  vifi- 
bly  every  day  by  this  kind  of  life,  and  who 
had  received  very  fevere  attacks  upon  Pul- 
lingi ,  being  unable  to  fupport  it  any  longer, 
returned  down  the  river,  to  go  and  recover 
himfelf  at  the  houfe  of  the  clergyman  of 
Ofwer-Tornea,  whofe  houfe  was  the  beft, 
and  almoft  the  only  refuge  in  the  country. 

I  fet  out  at  the  fame  time  from  Purtulay 
accompanied  by  Meff.  Outhier  and  Celfius,  to 
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go  acrofs  the  foreft  and  find  the  fignal  that 
the  officer  had  raifed  upon  Niemi .  This 
voyage  was  terrible  ;  we  walked  at  firft,  in 
leaving  Turtula ,  as  far  as  to  a  rivulet,  where 
we  took  water  in  three  little  boats  ;  but  they 
navigated  with  fo  much  difficulty  amongft 
the  ftones,  that  we  were  obliged  every  mo¬ 
ment  to  get  out  and  leap  from  ftone  to  ftone. 
This  rivulet  brought  us  to  a  lake  fo  full  of 
little  yellowifh  grains,  of  the  fize  of  millet, 
that  all  the  water  was  coloured  by  them.  I 
took  thefe  grains  for  the  chryfalis  of  fome  in- 
fed:,  and  fhould  imagine  that  it  was  of  fome 
of  thofe  flies  that  perfecuted  us.  At  the  end 
of  this  lake,  it  was  neceflary  to  walk  to  an¬ 
other  ;  that  had  the  moft  charming  tranfpa- 
rent  water,  upon  which  we  found  a  boat; 
we  put  into  it  the  quadrant,  and  followed  it 
on  foot  along  the  fide  of  the  lake.  The  foreft 
was  fo  thick  on  the  fides,  that  it  was  ne- 
ceflfary  to  make  ourfelves  a  paflage  with  an 
hatchet,  embaraffed  at  each  ftep  with  the 
height  of  the  mofs,  and  with  the  firrs  that 
we  found  lying  along  in  our  way.  In  all 
thefe  forefts  there  are  almoft  as  many  of  thefe 
trees  lying  as  ftanding  ;  the  earth,  which  can 
let  them  grow  to  a  certain  point,  is  neither 
capable  of  nourifhing  them,  nor  deep  enough 
to  let  them  take  a  firm  root,  one  half  of  them 
decay,  or  fall  by  the  leaft  blaft  of  wind. 
The  forefts  are  every  where  full  of  firrs  and 
birch-trees  thus  rooted  up  ;  time  hath  reduced 
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the  birch-trees  to  a  perfedt  dujl^  without  hav¬ 
ing  caufed  the  leaft  alteration  in  the  bark  ; 
and  one  is  furprifed  to  find  many  of  thefe 
trees  that  are  pretty  big  fall  to  pieces  by  a 
touch.  It  is  perhaps  this  durablenefs  of  the 
bark  of  birch-trees  that  gave  the  thought  of 
making  ufe  of  it  for  covering  houfes  ;  no¬ 
thing  could  be  more  proper  for  this  purpofe. 
In  fome  provinces  this  bark  is  covered  with 
earth,  which  forms  on  the  roof  a  kind  of 
garden  :  there  are  fome  of  thefe  gardens  on 
the  houfes  of  UpfaL 

After  much  fatigue  in  paffing  through  this 
foreft  ftrewed  with  ruins,  we  at  lafl  arrived 
on  the  border  of  a  third  lake,  very  large,  and 
whofe  water  was  the  moft  beautiful  cryftal  in 
the  world.  We  found  there  two  boats,  in 
which  having  put  our  inftruments  and  bag~ 
gage,  we  waited  for  their  return  on  the  bor¬ 
der  of  the  lake.  The  high  wind,  and  the 
bad  condition  of  the  boats,  made  the  voyage 
very  long  :  however  they  returned,  we  went 
on  board  them,  croffed  the  lake,  and  arrived 
at  the  foot  of  Niemi  at  three  o’clock  in  the 
afternoon. 

This  mountain,  to  which  the  furrounding 
lakes  and  all  the  difficulties  we  under-went 
had  given  the  air  of  an  enchanted  place, 
would  have  been  charming  every  where  elfe 
but  in  Lapland  ;  on  one  fide  a  wood  quite 
free  from  thickets,  and  the  ground  as  fmooth 
as  the  walks  of  a  garden  j  the  trees  affording 

(hade, 


PHYSICS. 

Shade,  and  not  intercepting  the  view  of  the 
lake,  that  walhes  the  foot  of  the  mountain  ; 
on  another  fide  you  fee  fpacious  rooms  and 
retired  grottos,  that  appear  cut  into  the  rock, 
but  are  open  at  the  top  :  thefe  rocks  are  fo 
perpendicular  to  the  horizon,  fo  lofty  and  fo 
even,  that  they  feem  rather  the  walls  of  a 
palace  which  is  going  to  be  built,  than  the 
rough  workman  (hip  of  nature.  We  faw  lè¬ 
verai  times  thofe  vapours  rife  from  the  lake, 
which  the  people  of  the  country  call  Haltios 
and  which  they  take  for  fpirits  that  are  the 
guardians  of  mountains.  This  mountain  was 
formidable  on  account  of  the  bears,  that  we 
were  told  we  fhould  find  there  ;  but  however 
we  faw  none,  and  indeed  it  hath  more  the 
appearance  of  a  mountain  inhabited  by  fairies 
and  genii ,  than  by  bears. 

The  next  day  after  our  arrival  the  fogs  pre¬ 
vented  our  observations.  On  the  ioth  our 
obfervations  were  interrupted  by  thunder  and 
rain;  the  i  ith  we  completed  them  ;  having 
left  Nie  mi,  after  repafling  the  three  lakes  we 
arrived  at  Turtula  at  nine  in  the  evening. 
We  departed  from  thence  the  12th,  and  came 
to  the  clergyman’s  houfe  at  Qfwer-Tornea  a- 
bout  3  o’clock  in  the  afternoon. 

I  let  out  the  13th  with  MelT.  Clairaut* 
Camus,  and  Celiius,  for  Horrilakero .  We 
went  up  the  Tenglio  in  four  boats  ;  this  river 
hath  its  cataradts  more  troublefome  on  ac¬ 
count  of  the  fhallownefs  of  its  water  and  the 
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great  number  of  flones,  than  for  the  rapidity 
of  its  ftream.  I  was  furprifed  to  find  on  its 
borders,  fo  near  the  frozen  zone,  as  beauti¬ 
fully  blufhing  roles  as  grow  in  our  own  gar¬ 
dens.  We  arrived  at  nine  in  the  evening  at 
Horrilakero .  Our  obfervations  were  not  fi- 
nifhed  there  till  the  17th  :  and  having  let  out 
from  thence  the  next  day  we  arrived  in  the 
evening  at  Ofwer-Tomea^  where  we  all  met 
together. 

The  moft  convenient  place  had  been  cho- 
fen  for  our  bajis.  But  going  up  in  the  even¬ 
ing  to  the  top  of  Avafaxa ,  to  obferve  the 
angles  that  were  to  conned:  this  balls  to  our 
triangles ,  we  faw  Horrilakero  all  on  fire. 
This  is  an  accident  that  often  happens  in  thefe 
forefts,  where  there  is  no  living  in  the  Sum¬ 
mer  but  in  fmoak,  and  where  the  mofs  and 
firs  are  fo  combufl'ible,  that  very  often  the  fire 
catches  and  fpreads  itfelf  over  fome  thoufands 
of  acres,  fo  that  the  whole  country  appears 
in  a  vaft  blaze  of  flames,  or  is  involved  in  a 
thick  night  of  fmoak. 

As  the  fire  of  Horrilakero  arofe  no  doubt 
from  the  fire  we  had  left  there  not  well  ex¬ 
tin  guifhed,  we  fent  away  30  men  to  flop  the 
flames  by  cutting  off  all  communication  with 
the  neighbouring  woods.  Our  obfervations 
at  Avafaxa  were  not  finifhed  till  the  21ft 
Horrilakero  ftill  continued  burning}  It  was 
quite  darkened  with  fmoak  }  and  the  fire 
that  had  defcended  into  the  forefts  below  was 
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continually  making  new  ravages.  Some  of 
our  people  having  brought  word  that  our  lig¬ 
nai  at  Horrilakero  had  been  damaged  by  the 
fire,  we  fent  to  repair  it. 

On  the  26th  of  Auguft  having  heard  that 
our  fedtor,  which  we  expedted  from  England, 
was  arrived  at  Torne,  we  haftened  thither  to 
get  this  fedtor  and  all  the  other  inftruments 
which  we  were  to  carry  up  to  the  top  ot 
Kittis  y  becaule,  as  the  Severity  of  the  winter 
was  more  to  be  feared  upon  Kittis  than  at 
Torne,  we  were  willing  to  begin  our  obfer- 
vations  for  the  amplitude  of  the  arc  at  this 
extremity  of  our  meridian,  before  the  violent 
fro  lbs  fhould  come  on. 

We  fet  out  from  dome  the  3d  of  Septem¬ 
ber  with  1 5  boats,  which  made  upon  the 
river  the  greatelb  fleet  that  ever  had  been 
feen  there  :  we  arrived  the  9th  at  PeIloy 
where  we  all  met  together. 

Our  frequent  journeys  forwards  and  back¬ 
wards,  during  our  abode  of  63  days  amidft 
the  defarts,  had  furnifhed  us  with  the  mod 
beautiful  feries  of  triangles  that  we  could  pof- 
fibly  defire.  A  work  begun  without  know¬ 
ing  whether  it  would  be  feafible,  and,  as  I 
may  fay,  at  hap  hazard,  was  become  entirely 
fuccefsful  ;  in  which  it  feemed  as  if  we  had 
been  able  to  place  mountains  agreeably  to  our 
own  fancy. 

J 

It  was  on  Friday  the  21ft  of  December, 
the  dav  of  the  winter  follbice,  a  day  remark¬ 
able 
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able  for  inch  a  kind  of  works  that  we  benan 
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tlie  meal  are  of  our  bafis  towards  Avafaxa , 

where  it  lav.  The  fun  at  that  time  of  the 
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year,  did  but  juft  rile  above  the  horizon  about 
noon  ;  but  the  long  twilights,  the  whitenefs 
of  the  fnow,  and  the  lights  with  which  the 
iky  is  always  illuminated  in  thofe  countries, 
gave  us  every  day  fufficient  light  for  working 
four  or  five  hours. 

We  fet  Out  at  1 1  o’clock  in  the  morning 
from  the  clergyman’s  houfe  at  Oj^ver -T'orne  a , 
where  we  lodged  during  this  whole  ooerat:-4 

O  O  i 

on  *y  we  went  upon  the  river,  where  we  were 
to  begin  the  meafure,  with  fuch  a  number 
of  fledges  (  called  traîneaux  )  and  with  fo 
great  an  equipage,  that  the  Laplanders  came 
down  from  their  mountains,  attracted  by  the 
liovelty  of  the  light.  I  {hall  fay  nothing  of 
the  fatigues  and  dangers  of  this  operation  ; 
the  reader  will  eafily  imagine  what  it  muft  be 
to  march  in  fnow  two  feet  deep,  loaded  with 
heavy  poles,  which  we  muft  continually  lay 
dowrn  upon  the  fnow  and  lift  up  again  ;  and 
this  during  a  froft  fo  violent,  that  the  tongue 
and  lips  froze  inftantly  to  the  brim  of  the  cup 
and  could  not  be  feparated  without  tearing  off 
the  fkin,  when  we  took  a  little  brandy,  which 
was  the  only  liquor  we  could  keep  from  freez¬ 
ing.  Whilft  the  extremities  of  our  body 
were  dead  with  cold,  the  toil  made  us  fweat 
in  the  reft  of  our  body.  Brandy  was  not  fuf¬ 
ficient  to  quench  our  third:,  it  was  iyeceflary 
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to  dig  in  the  ice  deep  wells,  which  were  m 
fooner  opened  than  they  crufled  over  again, 
and  we  could  fcarce  get  the  water  faft  enough 
to  our  mouths  to  be  /Ml  liquid.  Befides  all 
this  we  run  great  rifk  of  having  mortifica¬ 
tions  enfue  from  our  limbs  being  frozen. 

Our  work  however  advanced  very  happily  ; 
fix  days  labour  had  brought  it  fo  far,  that 
there  remained  no  more  to  meafure  than 
about  500  fathom,  which  we  had  not  been 
able  to  plant  with  flakes  fo  loon  as  we  wanted. 
Our  meafuring  therefore  was  interrupted  the 
27th,  and  Mcff.  Clairaut,  Camus,  and  le 
Mon  nier  went  to  plant  thefe  ftakes  :  in  the 
mean  time,  the  abbé  Outhier  and  I  employed 
this  day  in  a  very  extraordinary  adventure. 

An  obfervation  of  the  flighted:  confequence 
had  been  forgot  in  the  lummer  ;  we  had 
netrledted  to  take  the  height  of  a  certain  ob- 
iedt,  which  we  had  made  ufe  of  on  the  top 
of  Avafaxa ,  in  taking  the  angle  between  Cu- 
itapcri  and  Horrilakero .  The  defirc  we  had 
that  nothing  fhould  be  defective  in  our  work, 
made  us  carry  our  exadtnefs  to  a  fcrupulous 
nicety.  I  undertook  therefore  tô  get  to  the 
top  of  Avajaxa  with  a  quadrant. 

Let  the  reader  imagine  to  himlelf  a  moun¬ 
tain  extremely  high,  full  of  rocks,  that  were 
now  concealed  from  the  fight  by  the  prodi¬ 
gious  quantity  of  fnow,  which  likewii'e  co¬ 
wered  the  hollows  where  one  might  eaiilv  be 
fwallo.wed  up,  and  he  will  lhudder  at  the 
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thoughts  of  mounting  fuch  a  precipice  amidft 
fuch  horrors.  There  are  however  two  ways 

J 

of  accomplishing  it  9  .the  one  by  marching  or 
rather  Aiding  on  two  narrow  planks  about  8 
feet  long,  which  the  Finlanders  and  Laplan¬ 
ders  make  ule  of,  to  prevent  their  linking  in¬ 
to  the  fnow;  but  it  is  a  manner  of  travelling 
that  requires  long  exercife  to  be  able  to  per¬ 
form  it.  The  other  method  is  by  trufting 
yourfelf  to  the  rain -deer. 

Thefe  animals  can  draw  but  a  very  little 

j 

boat,  which  will  fcarce  admit  the  half  of  a 
man's  body  ;  this  boat  which  is  made  for 
navigating  in  fnow,  in  order  to  meet  with 
lefs  refiftance  from  the  fnow  which  it  muft 
cleave  with  its  prow,  and  on  which  like  wife  it 
muft  Aide,  hath  a  pointed  prow  and  a  narrow 
keel  ;  which  indangers  its  rolling  and  over¬ 
turning  continually,  if  he  that  is  within  it  is 
not  very  attentive  to  preferve  the  equilibrium. 
The  boat  is  faftened  by  a  thong  to  a  breaft- 
leather  of  the  rain-deer,  who  runs  with  fury 
upon  a  beaten  and  folid  road.  If  you  want 
to  ftop  him,  it  is  to  no  purpofe  to  pull  a  kind 
of  bridle  that  is  faftened  to  his  horns  3  in¬ 
traitable  and  untamable  he  only  changes  per¬ 
haps  his  road  ;  fometimes  he  runs  back  and 
revenges  himfelf  by  kicking  up  behind.  In 
that  cafe  the  Laplanders  have  the  dexterity 
to  throw  their  boat  over  them,  and  make 
ufe  of  it  as  a  buckler  againft  the  fury  of  the 
rain-deer.  As  for  us,  who  were  not  capable 
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of  this  dexterity,  we  fhould  have  been  killed 
before  we  could  have  put  ourfelvcs  in  a  con¬ 
dition  of  defence.  All  our  guard  was  a  little 
flick  which  was  put  into  our  hands,  and 
which  we  made  ufe  of  as  a  rudder  to  fleer  the 
boat,  and  to  avoid  the  trunks  of  trees.  In 
this  manner  committing  myfelf  to  the  rain- 
deer  I  ventured  to  mount  Avafaxa ,  accom¬ 
panied  by  the  abbé  Outhier,  two  Lapland¬ 
ers,  a  Lapland  woman,  and  Mr.  Brunnius 
the  clergyman.  1  he  fir  ft  part  of  the  journey 
was  performed  in  an  inftant  ;  there  was  an 
bard  and  beaten  road  from  the  clergyman’s 
lioufe  to  the  foot  of  the  mountain  ;  the  rain- 
deer  went  it  with  a  fwiftnefs  exceeding  that 
of  any  other  four-footed  animal,  and  can  be 
compared  to  nothing  but  the  flight  of  a  bird. 

Odor  cervis ,  et  agente  nimbos 
O  ci  or  euro. 

Altho*  the  mountain,  up  which  there  was 
no  track,  retarded  the  rapidity  of  the  rain- 
deer,  they  conveyed  us  quite  to  the  fummit  ; 
ana  we  quickly  made  the  obfervation,  for 
which  we  went.  In  the  mean  time  the  rain- 
deer  made  deep  holes  in  the  fnow,  and  fed 
upon  mois,  with  which  the  rocks  of  that 
mountain  are  covered,  i  he  Laplanders  that 
accompanied  me  had  kindled  a  great  Are,  to 
v^Jmch  we  foon  came  to  warm  ourfelves  alon^ 
with  them.  The  cold  was  fo  great  that  the 
ixeat  of  the  fire  could  not  extend  itlelf  to  the 
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ieaft  diftance;  if  the  fnow  melted  in  the  pla¬ 
ces  that  were  touched  bv  the  fire,  it  froze 
again  all  round,  and  formed  an  icy  hearth. 

We  now  were  under  another  terror,  of 
fall  in  a:  down  headlong  in  our  return  from 

o  o 

this  craggy  mountain,  drawn  in  vehicles  by 
animals  that  were  ungovernable,  even  on  a 
plain  j  but  not  to  detain  the  reader  with  the 
horrors  that  are  too  great  to  be  defcribed,  we 
were  brought  down  in  an  inftant  to  the  foot 
of  Avafaxa,  traverfed  the  great  river,  and  in 
a  moment  arrived  at  the  houfe. 

The  next  day  we  completed  the  meafuring 
our  bafts  ;  and  we  had  no  reafon  to  repent 
the  difficulties  we  had  undergone  in  per¬ 
forming  fuch  a  work  on  a  river  that  was  fro¬ 
zen,  when  we  perceived  the  exaSfnefs  that 
our  meafuring  upon  ice  had  afforded  us  :  we 
had  divided  ourfelves  into  two  companies  and 
made  two  feparate  meafurings  ;  the  difference 
between  the  two  meafures  was  no  more  than 
4  inches  upon  a  diftance  of  7406  fathom 
and  5  feet  ;  an  exaftnefs  that  we  could  not 
hope  to  find,  and  fcarce  dare  to  relate. 

After  this  operation  we  made  hafte  to  get 
to  Torne,  that  we  might  fhelter  ourfelves 
from  the  feverity  of  the  winter. 

The  city  of  Torne,  at  our  arrival  the  30th 
of  December,  had  truly  a  frightful  appear¬ 
ance  $  its  low  houfes  were  funk  quite  to  the 
roof  in  fnow,  which,  had  there  been  any 
day-light,  muft  have  hindered  the  entrance 
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of  it  by  the  windows  :  but  the  fnovv  conti¬ 
nually  falling  or  hanging  in  the  air,  fcarce 
ever  permitted  the  fun  to  appear,  for  the  few 
moments  he  is  above  their  horizon  about 
noon. 

The  cold  was  fo  great  in  the  month  of 
January,  that  our  mercurial  thermometers  of 
Mr.  De  Reaumur's  conftrudtion,  thole  ther¬ 
mometers  which  we  had  been  furprifed  to 
fee  fall  to  14  degrees  below  the  freezing 
point  at  Paris  in  the  greateft  froft  of  the  fe- 
vere  winter  in  1709,  now  fell  37  degrees  be¬ 
low  it;  the  thermometers  with  fpirit  of  wine 
Were  frozen.  When  one  opened  the  door  of 
a  warm  chamber,  the  cold  air  from  without 
immediately  turned  into  fnow  the  vapour 
that  arofe  from  the  breath  of  perfons  in  the 
room,  and  formed  large  and  white  flakes. 
When  you  wrent  into  the  open  air,  it  feemed 
to  rend  the  breaft  afunder.  We  were  threat¬ 
ened  every  moment  with  an  increafe  of  cold 
by  the  cracks  and  fplittings  of  the  timber,  of 
which  all  the  houfes  in  that  city  are  built. 

To  fee  the  defolatenefs  in  the  ftreets,  you 

•  ^  ^ 

would  have  thought  ail  the  inhabitants  of  the 
place  were  dead.  One  frequently  fees  in 
Torne  people  maimed  of  a  limb,  an  arm,  or 
a  leg,  by  the  cold. 

The  cold,  though  always  great  in  thefe 
countries,  yet  often  of  a  fudden  increafes  fo 
much  as  to  be  fatal  to  thofe  who  are  expofed 
to  it  ;  fometimes  there  rifes  all  at  once  a  tern- 
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peft  of  fnow,  which  is  ftill  more  dangerous  ; 
the  wind  feems  to  blow  from  all  quarters  of 
the  iky  at  once,  and  drives  the  fnow  with 
fuch  impetuofity,  that  in  a  moment  all  the 
roads  are  loft  from  your  fight.  Whoever  is 
caught  in  fuch  a  ftorm  in  the  country,  would 
in  vain  hope  to  find  his  way  by  his  know¬ 
ledge  of  places,  or  by  marks  he  had  made 
of  trees,  &c.  he  is  blinded  by  the  fnow,  and 
is  in  danger  of  being  fvvaliowed  up  in  fome 
pit  if  he  offers  to  ftir  a  ftep. 

Although  the  earth  appears  dreadful  at 
this  feafon  of  the  year  in  thefe  climates,  yet 
the  iky  prefents  you  with  one  of  the  moft 
charming  fights  in  the  world.  As  foon  as 
the  long  nights  begin,  you"  fee  the  fky  illu¬ 
minated  by  lights  of  a  thoufand  fhapes  and 
colours,  that  feem  defignedly  to  make  this 
climate  amends  for  the  abfence  of  the  fun. 
Thefe  lights  in  this  country  have  no  confiant 
fituation,  as  they  have  in  our  fouthern  coun¬ 
tries  :  although  you  may  often  fee  a  luminous 
arch  fixed  towards  the  north,  yet  they  feem 
moft  commonly  to  poffefs  the  whole  extent 
of  the  hemifphere  :  they  begin  fometimes  by 
forming  a  kind  of  mantle  of  a  bright  and 
moving  light,  which  hath  its  extremities  in 
the  horizon,  and  fpreads  itfelf  rapidly  thro* 
the  fky,  with  a  motion  refembling  that  of 
the  drag-net  of  fifhermen,  preferving  in  this 
motion  very  perceptibly  a  perpendicular  di¬ 
rection  to  the  meridian.  Moft  commonly 
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after  thefe  preludes,  all  thefe  lights  come 
and  unite  together  towards  the  zenith,  where 

they  form  the  fummit  of  a  fort  of  crown. 

0 

The  figures  thefe  lights  allume,  and  their 
motions ,  are  fo  various,  that  it  is  impoffible 
to  enumerate  them  :  but  their  moil:  common 
motion  makes  them  refeinble  military  colours 
waving  in  the  air;  and  by  their  different  tints 
of  colours  one  would  take  them  for  fo  many 
/Tr  earners  of  a  changeable  taftety  ;  lbmetimes 
they  line  fome  parts  of  the  fky  with  fcarlet. 

I'  faw  one  day  at  Ofwef-<Tornea  (it  was  on 
the  ».  8th  of  December)  a  fight  of  this  kind, 
which  engaged  my  admiration,  notwithftand- 
ing  my  being  fo  long  accuffomed  to  won¬ 
ders.  I  faw  towards  the  louth  a  large  region 
of  the  fky  coloured  with  fo  lively  a  red,  that  it 
feerned  as  if  all  the  conftellation  of  orion  was 
bathed  in  blood.  This  lights  fixed  at  firff, 
began  very  foon  to  move  ;  and  after  having 
taken  other  colours,  violet  and  blue,  it  formed 
a  dôme y  the  fummit  of  which  was  a  little  in¬ 
clined  to  the  fouth-weff  of  the  zenith  ;  an 
extremely  bright  moon-light  did  not  in  the 
ïeaft  efface  any  thing  of  this  light.  I  never 
fàw  but  two  of  thefe  red  lights,  which  are 
rare  in  this  country,  where  there  is  fuch  b 
abundance  of  fo  many  other  colours.  When¬ 
ever  they  are  feen,  the  people  apprehend 
fome  direful  difafter.  No  wonder  that  thefe 
who  look  at  them  with  other  eyes,  than  phi- 
lofophic  fight,  fliould  perceive  flaming  cha¬ 
riots, 
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riots,  fighting  armies,  and  a  thoufand  other 
prodigies  ! 

In  the  month  of  May,  whilft  ice  ftill  con¬ 
tinued  on  the  river,  the  fan  had  approached 
fo  near  us  that  he  fcarce  funk  beneath  the 
horizon  3  it  was  a  lingular  fight  to  fee  him  fo 
long  enlighten  an  horizon  that  was  covered 
with  froft,  to  fee,  as  I  may  fay,  fufnmer  in 
the  {ky,  whilft  winter  was  on  earth.  We 
were  then  in  the  morning  of  that  great  day 
which  continues  feveral  months,  yet  it  did 
not  appear  that  the  confiant  fun  caufed  any 
change  in  oar  froft  and  fnow.  On  the  6th 
of  May  it  began  to  rain,  and  we  law  fome 
water  on  the  ice  of  the  river.  Every  day  at 
noon  the  fnow  diffblVed,  and  in  the  evening 
the  cold  faft  bound  it  up  again.  At  length, 
on  the  10th  of  May,  we  faW  the  earth  which 
had  been  fo  long  concealed  from  our  fight  : 
fome  elevated  points  of  land,  that  were  ex- 
pofed  to  the  fun,  began  to  appear  3  and  I 
could  not  forbear  comparing  this  view  to  the 
afluaging  of  the  waters  after  the  flood,  when 
the  tops  of  the  mountains  were  feeh .  Soon 
after ,  the  birds  began  to  warble,  and  all  the 
face  of  nature  broke  into  fmiles  of  joy. 

Memoirs  1737,  pag.  390. 

N.  B.  I  have  not  troubled  the  reader  with 
the  detail  of  mathematical  operations  in 
the  prccefs  of  their  work,  nor  with  the 
cfronomiçal  tables  and  obfervations  3  it 
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is  fufficient  to  remark  that  they  all  con¬ 
curred  to  the  immortal  glory  oj  Sir  Ifaac 
Newton ,  and  to  the  ejlablijhment  oj  his 
theory  concerning  the  Jlatnefs  oj  the  earth 
towards  the  poles . 

The  perfons  deftined  for  the  voyage  to 
Peru,  in  order  to  determine  the  figure  of  the 
earth,  were  three  of  the  academy,  Mr.  Godin, 
Mr.  de4  la  Condamine,  and  myfelf  $  Mr.  de 
Juftieu,  who  hath  fince  our  departure  been 
made  a  member  of  the  academy,  was  joined 
to  us,  and  appointed  particularly  to  attend  to 
the  natural  hiftory  of  the  countries  through 
which  we  fhould  pafs  ;  which  talk  he  hath 
executed  with  great  care.  A  great  many 
others  were  affigned  affiliants  to  us  for  mak¬ 
ing  drawings,  for  calculations,  and  for  dif- 
covering  countries. 

We  embarked  the  1 6th  of  May  1735  in 
the  road  of  Rochelle  aboard  a  man  of  war. 
After  a  pretty  long  ftay  at  St.  Domingo,  we 
fet  out  from  thence  the  30th  of  Odtober  for 
Carthagena.  From  thence  we  went  to  Porto- 
bello,  and  having  travelled  acrofs  the  ifthmus, 
we  embarked  at  Panama  on  the  South-lea, 
and  arrived  on  the  coafl  of  Peru  the  9th  of 
March  1736,  calling  anchor  in  the  road  of 
Manta.  Here  Mr.  de  la  Condamine  and  I 
feparated  from  the  reft  of  the  company,  be- 
caufe  we  thought  we  might  make  good  ufe 
of  our  time  in  this  part  of  the  coaft,  where 
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the  heavy  rains  had  already  ceafed  5  whereas 
we  were  told  that  they  would  continue,  yet 
a  good  while,  further  towards  the  fouth,  and 
that  the  road  of  Quito  would  be  unpayable 
till  the  month  of  June. 

Mr.  Godin  fet  fail  again  with  the  reft  of 
the  company  to  go  and  land  at  Guayaquil. 
We  had  no  reafon  to  repent  the  choice  we 
had  made  of  landing  here  ;  it  gave  us  the  op¬ 
portunity  of  getting  a  perfect  knowledge  of 
this  coaft,  which  being  the  moft  wefterly  of 
all  South  America  was  neceffary  to  be  known 
with  a  particular  exaftnefs. 

This  country  cannot  fail  of  being  extremely 
hot,  fince  it  is  on  a  level  with  the  fea,  and 
placed  in  the  midft  of  the  torrid  zone  \  it 
hath  forty  or  forty-five  leagues  breadth,  which 
is  the  diftance  of  the  Cordilleras  (or  Andfes) 
from  the  fea.  Sometimes  the  coaft  changes 
fuddenly  its  direction,  and  as  if  the  chain  of 
mountains  had  perceived  the  fluffing  trick, 
although  at  fo  great  a  diftance,  they  feem  to 
humour  and  conform  themfelves  to  it  ;  but 
moft  commonly  they  run  in  a  ftraight  line, 
infomuch  that  they  are  at  a  lefs  diftance  from 
the  fea,  when  fome  gulf,  fuch  as  that  of 
Guayaquil  for  example,  enters  confiderably 
within  land.  Beyond  this  laft  mentioned 
gulf  in  going  to  the  fouth  towards  Lima,  the 
country  is  quite  different  j  you  find  nothing 
but  fands,  which  the  fea  feems  to  have  de- 
pofited  there ,  or.  to  which  one  might  .give  a 
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quite  contrary  origin,  by  fuppofing  that  they 
have  fallen  from  the  Cordilleras  ;  the  country 
is  entirely  bare,  no  wood  grows  on  it  as  on 
this  fide  the  gulf:  but  what  diftioguifhes  frill 
more  this  part  of  Peru  which  is  beyond 
Guayaquil  is,  that  it  never  rains  there,  al¬ 
though  the  fky  is  very  often  cloudy.  Phis 
particularity  gives  rife  to  a  problem  in  phy- 
iics,  which  is  by  fo  much  the  more  ernbar- 
raffing,  as  its  folution  depends  on  a  more 
perfeft  knowledge  of  the  nature  of  clouds, 
than  the  world  at  prefent  hath  :  but  it  would 
be  neceffary  to  take  up  things  at  their  very 
fource,  in  order  to  give  all  the  clearnefs  ne¬ 
ceffary  to  the  explication  of  this  phenome¬ 
non.  The  narrow  bounds  within  which  I 
am  obliged  to  confine  this  public  recital, 
oblige  me  to  defer  my  obfervations  upon  it 
to  another  opportunity. 

After  having  made  divers  excurfions  in 
this  country,  which  is  fo  little  inhabited  that 
the  villages  of  Indians  or  Spaniards  are  often 
fifteen  or  twenty  leagues  diftant  from  each  o- 
tker,  and  fometimes  a  great  deal  more,  it 
was  neceffary  to  think  of  making  the  beft  of 
©ur  way  to  Quito,  the  roads  of  which  began 
to  be  paffable  by  the  ceffation  of  rains. 

Mr.  De  la  Condamine  and  1  agreed  to  take 
different  roads,  that  we  might  enlarge  our 
remarks;  we  were  then  at  the  mouth  of  a 
river  called  Rio- Jama  which  is  no  more  than 
nine  miqutes  diiiant  from  the  equator  in  the 
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fou  them  latitude,  and  is  ajmoft  on  the  fame 
parallel  as  Quito.  Mr.  De  la  Condamine 
purified  the  coaft  in  going  by  lea  northward 
quite  to  the  mouth  of  the  river  of  Emeralds, 
which  he  went  up  and  made  a  map  of  the 
whole  country,  but  it  was  with  great  labour 
and  difficulty  that  he  went  acrofs  it.  I  di¬ 
rected  my  courfe  in  the  mean  time  fouthward 
in  order  to  go  to  Guayaquil,  penetrating 
through  forefts,  the  ground  of  which  was 
hill  fo  drowned  with  water,  that  I  had  often 
water  quite  up  to  my  knees  when  mounted 
upon  the  tailed;  horfe  :  it  was  nothing  but  a 
morafs  or  a  continual  Hough  ;  the  violent  ef¬ 
forts  that  the  mules  made  to  difengage  them- 
felves  expofed  the  rider  every  moment  to  be 
dalhed  again  ft  trees  :  the  fame  thing  happens 
in  mod  of  the  places  of  the  torrid  zone, 
where  there  are  woods. 

This  country  would  foon  be  fuller  of  ti¬ 
gers  than  of  men,  had  not  providence  kindly 
taken  care  that  all  very  mifchievous  animals 
fhould  not  multiply  much  ;  the  tigers  there-1 
fore  are  but  few  in  number;  indeed  one  or 
two  of  them  is  enough  to  make  deiolate  a 
whole  province. 

N.  B.  T his  agrees  with  a  fine  obfiervatim 
of  Herodotus ,  that  “  Divine  wifdom  and  pro- 

vidence  hath  made  all  fuch  animals  as  are 
ec  of  a  timorous  heart  and  fit  for  food  to  be  ex- 
cf  tremely  teeming,  but  çn  the.  contrary  fuch 
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cc  as  are  favage  and  malignant  to  produce  but 
cc  few/’  He  gives  for  examples ,  the  hare , 
•which  he  fays  is  the  only  animal  of  the  wild 
kind  that  admits  of  a  fuper fetation  3  and  the 
lionefs,  which  he  fays  produces  but  once  in  her 
life ,  and  never  more  than  one .  Lib .  3.  cap . 
10  8,  edit.  Gronov. 

It  is  Jurprifing  that  Ariflotle  on  the  contrary 
Jhould  affert  in  his  fixth  book  of  the  hijlory  of 
animals ,  that  the  lionefs  produces  every  year  in 
the  fpringy  commonly  two  at  a  birth ,  but  never 
more  than  fix  3  and  that  in  Syria  the  lionefs 
produces  five  times  in  her  life ,  at  the  fir  ft  five 
at  a  births  and  every  year  after  Jhe  lefiens 
one .  When  foe  hath  completed  her  five  times , 
floe  becomes  barren .  Pliny  hath  f  ollowed  Ari - 
fiotle  in  this  firange  account.  But  nature 
her f elf  confutes  thefe  naturalifts  3  for  as  Mr. 
Bouguer  obferves ,  and  Herodotus  before  him , 
that  if  fuch  mifehievous  animals  were  thus  pro¬ 
lific^  it  would  have  been  impofiible  for  man  to 
live .  I  cannot  help  obferving  like  wife  that 
Ariflotle  fuper  ci  lioufly  fneers  Herodotus  for  the 
natural  re  afin  he  aftigns ,  why  the  lionefs  pro¬ 
duces  but  once .  I  do  not  know  whether  any  of 

the  commentators  on  Ariflotle  have  taken  notice 
of  it y  but  it  is  evident  I  think  from  the  ex - 
preffiony  that  Herodotus  was  the  perfon  levelled 
at.  Vid.  Ariflotle  s  hifi.  animal,  lib.  vi.  cap. 
xxxi. 

Serpents  likewife  are  common  in  this 
country,  as  in  mold  other  hot  countries,  -  and 
feveral  forts  of  them  are  extremely  dangerous. 

The 
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The  houfes  in  general  are  built  with  no¬ 
thing  but  reeds,  and  are  almoft  always  raifed 
upon  flakes,  feven  or  eight  feet  high.  This 
precaution  doth  not  prevent  things  from 
tainting  very  loon  and  putrefying,  the  moif- 
ture  being  continually  aided  and  rendered 
more  aftive  by  the  heat. 

As  foon  as  I  arrived  at  Guayaquil,  I  fet 
out  from  thence  on  the  fame  day,  and  going 
up  the  river  of  the  fame  name  came  the  19th 
of  May  to  Caracol,  which  is  at  the  foot  of 
the  Cordilleras,  three  days  after  that  Mr. 

Godin  had  departed  in  order  to  pafs  the 
mountains.  He  had  made  ufe  of  almoft  all 
the  mules  of  the  province,  altho’  he  had  left 
behind  him  at  Caracol  near  a  fifth  part  of  our 
equipage,  becaufe  it  is  neceffary  on  account 
of  the  difficulty  of  the  roads  to  make  our  lug  ¬ 
gage  as  light  as  poffible.  He  continued  his 
march  and  arrived  at  Quito  with  the  reft  of 
the  company  on  the  29th  of  May,  a  year 
and  a  few  days  after  our  departure  from 
Europe. 

I  could  not  get  thither  till  the  10th  of 
June;  I  had  been  obliged  to  wait  at  Caracol 
for  want  of  a  proper  conveyance,  and  my 
health  was  greatly  impaired  by  the  fatigues  I 
had  undergone  in  coming  from  Rio- Jama, 
but  principally  from  Puerto -Viejo  to  Guay¬ 
aquil  ;  I  fet  out  however  in  my  turn  to  pafs 
the  chain  of  mountains  that  were  before  me. 

I  fpent  feven  days  in  performing  this  journey, 
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altho’  I  reckon  it  no  more  than  eight  or  nine 
leagues  to  crofs  them  ;  but  the  afcent  is  ex¬ 
tremely  rugged,  and  interrupted  by  an  infi¬ 
nite  number  of  precipices  ;  on  the  brink  of 
which  you  are  obliged  to  march  ;  you  pafs 
feveral  times  a  little  river  called  Ojiva,  where 
feveral  perfons  every  year  lofe  their  lives  ;  it 
is  a  torrent,  whofe  rapidity  is  amazing,  altho’ 
its  channel  is  pretty  wide.  Even  when  you 
have  palled  it  for  the  laft  time,  and  are  go¬ 
ing  from  it,  you  cannot  help  being  ftill  in  a 
fright,  the  noife  purfuing  you  keeps  frelh  the 
apprehenfion  of  dangers  you  have  efcaped. 
Sometimes  you  go  down  a  defcent  ;  you  meet 
with  a  deep  hollow  that  is  with  difficulty 
paffed,  and  fpend  the  reft  of  a  day  in  going 
up  only  on  the  other  fide,  where  you  find 
that  you  are  but  at  a  very  little  diftance  from 
the  place  you  fet  out  at  in  the  morning. 

The  fatigue  of  the  mules  is  fo  great,  that 
after  they  have  taken  feven  or  eight  fteps  yon 
mu  ft  let  them  reft  and  take  breath  -,  thus  the 
whole  march  is  nothing  but  a  fucceffion  of 
ftoppings,  and  movings  that  are  very  flow, 
altho’  made  with  the  greatelt  toil.  The  rain 
was  fo  violent  and  every  thing  fo  wet  the  firft 
days  of  our  journey,  that  vve  were  not  able 
to  kindle  a  fire  ;  we  were  therefore  obliged 
to  live  on  bad  cheefe  and  bifcuit.  My  people 
got  me  every  evening  the  belt  lodging  they 
could,  made  of  the  branches  and  leaves  of 
trees*  unlcfs  by  chance  we  found  an  hut  al¬ 
ready 
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ready  made  by  fome  other  traveller.  I 
marched  thus  feven  days,  in  which  I  do  not 
include  the  time  I  paffed  in  a  little  town  call¬ 
ed  Guaranda,  which  is  imbofomed  in  the 
Cordilleras,  and  offers  you  a  place  of  repofe 
that  no  one  fails  to  take  advantage  of.  At 
lafl  I  got  to  the  foot  of  a  very  high  mountain, 
named  Chimboraço,  which  is  continualy  co¬ 
vered  with  fnow,  and  all  the  ground  was  fro¬ 
zen  and  icy.  The  Cordilleras  being  nothing 
but  a  long  range  of  mountains,  whofe  fum- 
mits  vanifli  from  the  fight  amidft  the  clouds, 
there  is  no  pofiibility  of  croffing  them  but  by 
narrow  paffages.  That  pals  by  which  I  pe¬ 
netrated  gave  fufficient  marks  of  its  great  ele¬ 
vation  above  the  level  of  the  fea:  I  was  but 
at  the  foot  of  Chimboraço  and  yet  found  my- 
felf  already  in  a  region  where  it  never  rains, 
I  faw  nothing  round  me  to  a  very  great  di~ 
ftance  but  fnow  and  hoar-frofts. 

I  had  been  following  exadtly  the  track  of 
an  old  troop  of  Spaniards,  the  memory  of 
which  hath  been  tranfmitted  to  us  by  hiftori- 
ans.  This  troop  was  commanded  by  Don 
Pedro  Alvarado,  when  in  the  firft  years  of 
the  conquefi:  of  Peru,  and  precifely  two  hun¬ 
dred  years  before  me,  he  made  this  fame  paf- 
fage  in  order  to  convey  a  confiderable  rein¬ 
forcement  to  Francis  Pizarre.  He  went  from 
Puerto- Viejo  to  Guayaquil,  pafiîng  through 
Jipijapa,  as  I  have  done  ;  from  Guayaquil  he 
went  up  to  the  foot  of  Chimboraço,  and  paf- 
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fed  by  the  fout  i  fide  of  that  mountain  in  or¬ 
der  to  go  to  Ri  bamba,  the  name  of  which 
was  then  Rivecpampa  >  but  in  palling  over  a 
hill,  which  muft  neeeffarily  be  the  fame  as 
is  now  called  the  Arena l,  feventy  of  his  peo¬ 
ple,  who  knew  nothing  of  Peru  but  the  fame 
of  its  riches,  and  had  taken  no  precautions, 
perifhed  with  the  cold  and  the  fatigue,  and 
amongft  them  were  two  or  three  the  firft 
Spanifh  women  that  had  the  courage  to  enter 
this  country. 

As  foon  as  I  was  arrived  at  the  top,  I  was 
obliged  to  defeend,  but  was  ftruck  with  a- 
mazement  at  the  novelty  of  the  fight  ;  after 
having  been  fucceffively  expofed  to  the  burn¬ 
ing  heat  of  the  torrid  zone  and  to  the  fhiver- 
ing  cold  of  the  frozen,  I  could  not  help  fan- 
fying  myfelf  of  a  fudden  tranfported  into  one 
of  the  moft  temperate  climates  ;  I  thought  I 
breathed  the  air  of  France,  and  faw  her  de¬ 
lightful  fields  adorned  with  all  the  beauty  of 
the  fpring. 

I  difeerned  at  a  difiance  lands  extremely 
well  cultivated,  a  great  number  of  towns  and 
villages  inhabited  by  Spaniards  or  by  Indians, 
delightful  country  feats,  and  in  fhort  the 
whole  country,  which  is  free  from  woods,  as 
much  peopled  as  fome  of  our  provinces.  The 
houfes  were  no  longer  made  of  reeds,  but 
folidly  built,  fometimes  of  ftone,  and  moft 
commonly  of  large  bricks,  dried  in  the  fhade. 
Each  village  is  conftantly  adorned  with  a  very 
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large  fquare,  a  part  of  one  of  its  fides  is  occu¬ 
pied  by  the  church,  from  the  fquare  open 
ftreets  or  roads,  that  run  in  a  ftraight  line  and 
terminate  at  a  vaft  diftance  in  the  country  : 
oftentimes  likewife  the  fields  are  cut  in  the 
fame  manner  by  thefe  roads  at  right  angles, 
which  gives  them  the  appearance  of  a  large 
garden.  Such  is  that  part  of  the  province  of 
Quito,  which  is  fituated  in  the  Cordilleras  to 
the  north  and  fouth  of  that  capital  ;  it  de- 
ferves  this  title  on  account  of  its  grandeur, 
its  edifices,  and  the  multitude  of  its  inha¬ 
bitants. 

The  city  is  near  a  mile  in  length  and  more 
than  half  a  mile  in  breadth  ;  it  is  the  fee  of 
a  bifhop,  the  place  of  refidence  for  the  pre- 
-fident  of  a. court  of  judicature,  who  is  at  the 
fame  time  governor  of  the  province  $  it  hath 
a  great  number  of  religious  convents,  and 
two  colleges,  which  are  two  different  kinds 
of  univerfities,  the  one  under  the  diredtion  of 
jefuits,  the  other  of  dominicans.  The  city 
contains  thirty  or  forty  thoufand  inhabitants, 
of  whom  more  than  a  third  are  Spaniards  or 
of  Spanifh  extraction.  Commodities  are  not 
extremely  dear  there  j  foreign  manufadtures 
alone  (which  it  is  even  difficult  to  convey 
thither)  bear  an  exceffive  price,  fuch  for  in- 
ftance  are  our  linnens,  cloths,  and  filks  :  but 
the  country  itfelf  fupplies  abundantly  all  the 
neceffaries  of  life, 
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The  richnefs  of  this  country  is  owing  to 
its  being  inclofed  by  the  Cordilleras  in  a  dou¬ 
ble  range  of  mountains,  which,  like  two 
walls,  feparate  it  on  the  eaft  and  the  weft 
from  the  reft  of  America.  The  firft  of  the 
two  chains  of  mountains  is  at  forty  or  forty- 
five  leagues  diftance  from  the  fea,  as  I  have 
already  mentioned  ;  the  two  ranges  run  pa¬ 
rallel  to  each  other,  at  feven  or  eight  leagues 
diftance  ;  I  mean  their  fummits  :  fometimes 
they  fpread  more  widely,  fometimes  draw 
nearer  to  each  other,  but  always  follow  pretty 
nearly  the  fame  direction,  which  doth  not 
differ  much  from  that  of  the  meridian.  Their 
great  nearnefs  occafions  the  land  that  lies 
between,  which  hath  five  or  fix  leagues  of 
breadth,  to  be  extremely  high,  and  makes 
the  two  chains  of  mountains,  which  are  fo 
diftind:  to  the  inhabitants  within ,  appear  to 
thofe  that  are  without  to  form  one  fingle 
mafs.  Quito,  and  the  greateft  part  of  its 
province,  is  fituated  thus  in  a  long  valley, 
which  can  only  not  be  dignified  with  the 
name  of  mountain,  becaufe  it  is  placed  be¬ 
tween  mountains  that  are  above  it,  and  whofe 
tops  are  covered  with  fnow.  The  Cordil¬ 
leras  are  not  double  throughout  the  whole 
length  ;  they  are  fo  for  the  fpace  of  an  hun¬ 
dred  and  feventy  leagues,  that  I  have  travel¬ 
led  from  the  fouth  of  Cuenca  to  the  north  of 
Popayan,  and  I  know  that  they  continue 
double  ftill  farther  to  the  north,  although  the 
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country  lofes  by  degrees,  in  finking  too  low , 
the  good  qualities  which  it  hath  about  Quito.. 
•  The  fufticient  breadth  of  this  valley,  and 
its  fituation  with  regard  to  the  fun,  mutt,  na¬ 
turally  make  the  heat  infupportable  ;  but  on 
the  other  hand,  the  vaft  height  of  the  ground 
and  the  nearnefs  of  the  fnow  muft  tempe¬ 
rate  the  heat  ;  the  two  contraries  blend  to¬ 
gether,  and  their  alliance  muft  produce  an 
autumn  or  a  continual  fpring.  The  thermo¬ 
meter  of  Mr.  De  Reaumur  keeps  there  at  14 
or  15  degrees;  the  fields  are  always  green  ; 
you  have  there  all  the  fruits  of  the  torrid 
zone,  as  well  as  thofe  of  Europe  that  have 
been  brought  thither,  fuch  as  apples,  pears, 
and  peaches;  the  trees  are  almoft  always  in 
lap  ;  all  the  different  forts  of  grain,  and  par¬ 
ticularly  wheat,  thrive  extremely  well  :  they 
might  likewife  have  wine,  if  Lima  had  nc>t 
got  an  exclufive  privilege  for  making  it  one 
of  the  branches  of  her  commerce,  whilft 
Quito  fubfifts  on  her  own  commodities,  and 
by  her  manufactures  of  cloths  and  cotton 
fluffs.  In  fhort,  you  need  but  chufe  a  fitua¬ 
tion  a  little  higher  or  a  little  lower,  (for  it 
muft  be  imagined  that  this  long  valley  doth 
not  make  a  continued  level)  in  order  to  en¬ 
joy  the  air  and  pleafures  of  the  moft  different 
climates. 

The  day  there  is  always  pretty  near  equal 
to  the  night  ;  it  is  a  perpetual  equinox  ;  and 
the  degree  of  temperature  in  the  fame  place 
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is  likewife  pretty  near  the  fame  through  the 
whole  year  ;  it  is  the  rain  alone  that  diftin- 
guifhcs  the  feafons  ;  the  rains  fall  from  thç 
month  of  November  to  the  month  of  May. 
Thefe  rains,  together  with  earthquakes  and 
frequent  eruptions  of  vulcanos,  caufe  the  bad 
qualities  of  the  country,  which  balance  in 
fome  meafure  the  good  ones  we  have  men¬ 
tioned. 

As  the  inhabitants  of  Quito  live  in  the 
higheft  region  of  the  known  world,  and 
breathe  an  air  that  is  thinner  by  a  third  than 
the  reft  of  mankind,  we  found  ourfelves  at 
firft  conliderably  incommoded  by  the  thin- 
nefs  of  the  air  ;  thofe  amongft  us  that  had 
weak  lungs,  perceived  the  difference  more, 
and  wrere  fubject  to  little  hémorrhagies  5 
which  proceeded  no  doubt  from  hence,  that 
the  atmofphere,  having  a  lefs  weight,  did  not 
aid  fufficiently  by  its  compreffion  the  veffels 
in  retaining  the  blood,  which  continued  to 
have  the  fame  power  of  diftending  them.  For 
my  own  part  I  did  not  obferve  that  the  un- 
eafy  fenfation  from  the  thinnefs  of  the  air  in- 
creafed  much,  when  we  were  obliged  after¬ 
wards  to  mount  higher  than  Quito,  perhaps 
becaufe  I  wras  now  fafhioned  to  the  country; 
or  perhaps  becaufe  the  cold,  as  one  mounts 
higher,  hinders  the  dilatation  of  the  air  from 
being  to  confiderable  as  it  would  otherwife  be. 

Several  amongft  us  in  afcending  up  higher 
ted  away,  and  were  fubjedt  to  vomitings  ; 
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but  thefe  accidents  were  rather  the  effeCt  of 
fatigue,  than  of  the  difficulty  of  refpiration j 
what  proves  it  in  an  incontestable  manner  is, 
that  we  were  never  expofed  to  them  when 
we  mounted  on  horfeback,  or  when  we  were 
once  got  to  the  top,  where  the  air  however 
was  ftill  more  fubtile.  I  do  not  deny  but  the 
thinnefs  of  the  air  might  increafe  the  laffi- 
tude,  and  contribute  to  exhauft  the  fpirits, 
for  refpiration  became  more  difficult  upon  the 
leaft  aCtion,  and  we  found  ourfelves  quite  out 
of  breath  by  the  leaft  motion  ;  but  it  was 
not  fo,  when  we  continued  at  reft  and  in¬ 
active,  ' 

N.  B.  ’Thefe  epfeBs  that  Mr .  Bouguer  at - 
tributes  to  fatigue  and  lajjitude ,  and  which 
ceafed  when  they  mounted  up  on  horfeback ,  feem 
rather  owing  to  this,  that  the  impetus  of  the 
blood  upon  the  vejfels  is  much  lefs  when  a  man 
is  carried  by  a  gentle  motion  on  horfe-back> 
than  when  he  climbs  up  a  hill  by  his  own  force . 
The  i  acre  a  fed  impetus  of  the  blood  in  fetch  vio¬ 
lent  motion ,  whilft  the  air  that  jhould  comprefs 
the  vejfels  is  become  thinner ,  by  dijl ending  the 
vejjels  or  villi  op  the  ftomach ,  may  occajion  vo¬ 
miting,  or  even  vomiting  of  blood  ;  and  fuch 
an  affedlion  op  the  ftomach  by  a  fudden  deriva¬ 
tion  of  blood  prom  the  brain ,  may  probably  oc- 
cafion  a  lipothymy  :  which  fymptom  perhaps  led 
Mr.  Bouguer  into  the  mi  flake  op  attributing  it 
to  fatigue ,  whereas  ten  times  the  fatigue  would 

not 
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not  have  fuch  an  effect  upon  hardy  men>  that 
had  now  been  long  accuffomed  to  fatigues . 

What  confirms  the  opinion  I  have  given,  that 
thefe  effects  were  owing  to  the  impetus  of  the 
blood  being  greater  in  walking  than  in  ridings 
is  the  objervation  which  Mr,  Bouguer  makes , 
that  refpiration  was  difficult  upon  the  leaft 
action ,  or  by  the  lea  ft  motion  :  now  the  leaft 
a  hi  ion  or  motion  could  not  occajion  latitude , 
and  confequently  the  fort  nefs  of  breath  muff 
have  feme  other  caufe ,  which  1  think  could  be 
no  other  than  the  increafed  momentum  of  the 
blood ,  whilfl  the  preffiure  of  the  air ,  and  con - 
fequently  the  refiffance  of  the  veffiels,  was  Jo 
great l y  di  mi  m fhed, 

' The  reafon  that  hoi f es  and  other  cattle  are 
not  in  like  manner  af  ebled ,  is  probably  the 
fame  as  prevents  the  inhabitants  of  t^uito  from 
feeling  any  of  thofe  uncafy  fenfations ,  which 
were  perceived  by  our  Europeans ,  namely, 
that  they  are  naturally  accujlomed  to  that  air, 

Quito  is  at  the  foot  of  thofe  mountains, 
named  Pichincha,  which  belong  to  the  weft- 
ern  chain  of  the  Cordilleras,  or  that  which 
is  to  the  fide  of  the  South-fea  ;  you  mount 
up  on  horfe-back  to  a  great  height,  as  you 
do  up  the  greateft  part  of  the  others.  Several 
of  thefe  mountains  refemble  one  another  in 
this,  that  their  foot  is  compofed  of  divers 
hills  confifting  of  a  whitifti  clay  or  common 
earth,  which  produces  grafs,  and  that  from  the 
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middle  there  rifes  up  an  high  pyramid  or 
mafs  of  Hones.  It  is  probable  that  earth  co¬ 
vered  the  whole  in  times  paft,  but  that 
crumbling  away  by  little  and  little,  or  tumb¬ 
ling  down  fuddenly  by  fome  earthquake,  it 
made  the  rock  lie  bare  and  open.  It  is  very 
difficult  to  mount  this  part  of  Pichincha. 

We  fpent  three  weeks  upon  its  fummit;  the 
cold  there  was  fo  extremely  fharp,  that  fome 
amongft  us  began  to  feel  icorbutic  complaints, 
and  the  Indians  and  other  domeftics  that  we 
had  taken  in  the  country  had  violent  gripes  ; 
they  voided  blood,  and  fome  of  them  were 
obliged  to  go  down  again  from  the  moun¬ 
tain.  But  this  indifpofition,  when  we  were 
arrived  at  the  top,  proceeded  only  from  the 
feverity  of  the  cold,  to  which  they  had  not 
been  accuftomed  ;  and  the  dilatation  of  the 
air  did  not  appear  to  be  the  caufe,  at  leafk 
the  immediate  or  proximate  caufe  of  it.  This 
I  examined  with  fo  much  the  more  care,  as 
I  had  reafon  to  think  that  the  greateff:  part 
of  travellers  had  been  deceived  in  it,  by  not 
diftinguifhing  fufficiently  the  different  effects. 
Oftentimes  in  the  evening,  whilft  we  were 
at  fupper,  we  had  placed  in  the  midft  of  us 
an  earthen  pan  full  of  fire,  with  feveral  wax 
lights  and  candles  burning,  and  the  door  of 
our  tent  or  hut  was  ffiut  with  double  lea¬ 
thers  ;  but  notwithftanding  all  that  the  water 
.  froze  in  our  glaffes.  We  had  the  utmoil  dif¬ 
ficulty  to  regulate  a  pendulum  clock;  we  were 
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almoft  continually  enveloped  with  clouds  ; 
fometimes  the  weather  changed  three  or  four 
times  in  half  an  hour  ;  a  tempeft  was  fuc- 
ceeded  by  a  ferene  fky,  and  in  a  moment 
after  we  fhould  be  ftunned  with  a  clap  of 
thunder,  by  fo  much  the  louder  as  it  was  ex¬ 
tremely  near  us.  In  fhort,  our  mountain  was 
with  refpedt  to  florins  and  tempefts  in  the 
fame  fituation  as  a  rock  in  the  fea,  againft: 
which  the  waves  continually  dafh  and  break. 
We  had  a  thermometer  brought  to  us  to¬ 
wards  the  end  of  our  abode  there ,  but  it  was 
npt  till  we  thought  the  cold  a  little  abated. 
This  thermometer,  which  was  one  of  Mr.  de 
Reaumur’s  conftruftion,  varied  there  much 
more  than  if  had  done  below  at  Quito,  or  on 
the  fea-fide.  It  often  varied  from  the  morn¬ 
ing  to  the  afternoon  17  degrees,  altho’  we 
kept  it  always  in  the  fhade. 

The  mercury  in  the  barometer,  which  was 
on  the  fea-fhore  at  28  inches  1  line,  rofe  here 
no  higher  than  15  inches  11  lines  5  the  ela- 
fticity  of  the  air  was  exactly  proportionate  to 
its  condenfation,  in  the  fame  manner  as  it  was 
on  the  fea-fhore,  and  hath  been  conflantly 
oblerved  in  Europe. 

We  had  frequent  opportunities  of  obferv- 
ing  how  much  fome  philofophers  have  been 
deceived  in  thinking,  that  clouds  are  of  a  dif¬ 
ferent  nature  from  fogs .  Oftentimes  the 
clouds  did  not  reach  fo  higji,  but  we  faw 
them  five  or  fix  hundred  fathom  below  us  ; 

they 
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they  prevented  us  from  feeing  the  earthy 
whilft  they  darkened  the  Jky  to  the  inhabi¬ 
tants  of  Quito.  At  other  times  thefe  clouds 
were  lefs  heavy,  they  mounted  up  higher, 
and  were  with  refpeCt  to  us  a  mere  fog,  al¬ 
though  the  obfervers  below  had  ftill  the  lame 
reafon  to  confider  them  as  clouds.  When  I 
have  looked  at  them  very  much  below  us, 
they  have  always  appeared  to  me  extremely 
white  5  I  cannot  give  a  better  rep  refen  tation. 
of  them,  both  with  refpeCt  to  the  colour  and 
figure  they  had  to  my  eye  in  that  fituation, 
than  by  comparing  them  to  heaps  of  cotton 
that  fhould  touch  one  another,  and  whofe 
affemhlage  fhould  form  an  undulated  furface. 
As  to  the  colour,  the  fame  thing  happens 
precifely  to  water  as  to  glafs  :  it  is  well  known 
that  the  moft  tranfparent  glafs  becomes  opake, 
if  after  reducing  it  to  powder  you  hold  it  up 
to  the  light  ;  but  appears  with  the  whitenefs 
of  fnow,  if  you  look  at  it  on  the  fide  that  the 
light  falls.  It  is  the  fame  thing  when  water 
is  reduced  into  very  little  parcels  or  drops, 
fuch  as  are  thofe  in  the  clouds  or  in  fogs. 
The  little  babbles  prefen t  too  great  a  number 
of  minute  fur  faces  ;  they  appear  dark  when 
looked  at  from  beneath  ;  whereas  if  the  fpec- 
tator  is  placed  'above,  as  we  were  often  on 
the  top  of  Pichincha  and  other  mountains, 
all  the  rays  being  reflected  and  mixed,  after 
having  1  offered  divers  refractions,  form  a 
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white,  agreeably  to  what  we  know  of  the 
properties  of  light. 

One  fees  almoft  every  day  on  the  tops  of 
thefe  mountains  an  extraordinary  phenome¬ 
non,  which  muft  be  however  as  ancient  as 
the  world,  and  yet  it  doth  not  appear  that 
any  one  hath  taken  notice  of  it  before.  The 
firfl  time  we  obferved  it,  we  were  altogether 
on  the  top  of  a  mountain  lefs  high  than  Pi- 
chincha,  and  which  is  named  Pamba-marca. 
A  cloud  in  which  we  were  involved  dijjipa - 
ting,  we  faw  the  riling  fun  extremely  fplen- 
did;  the  cloud  paffed  on  the  other  fide,  it 
was  not  thirty  paces  from  us,  and  was  at  too 
fmall  a  diftance  to  have  acquired  the  white - 
nefs  I  have  mentioned  ;  but  every  one  of  us 
faw  his  fhadow  projedled  on  it,  and  each 
could  fee  none  but  his  own,  becaufe  the 
cloud  had  an  un-even  furface.  The  little 
diftance  permitted  us  to  diftinguifh  all  the 
parts  of  the  fhadow,  we  could  difeern  the 
arms,  the  legs,  the  head  ;  but  what  furprized 
us  is,  that  the  head  was  adorned  with  a  glo¬ 
ry,  like  what  you  fee  round  the  heads  of 
faints  in  pictures,  it  was  compofed  of  three 
or  four  concentric  crowns  of  a  very  lively 
colour,  and  each  with  the  fame  varieties  as  a 
primary  rain-bow,  the  red  being  outward. 
The  intervals  between  thefe  circles  were  e- 
qual,  but  the  laft  circle  was  fainter  ;  and  at 
a  great  difiance  we  faw  a  large  white  circle 
that  invironed  the  whole.  It  was  a  kind  of 
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apotheofis  to  each  fpedlator  ;  and  I  cannot 
forbear  mentioning  again,  that  each  one  en¬ 
joyed  the  fccret  pleafure  of  feeing  himfelf  a- 
domed  with  all  thefe  crowns,  without  per¬ 
ceiving  thofe  of  his  neighbours.  I  muft  ob- 
ferve  however,  that  this  phenomenon  doth 
not  appear  unlefs  the  aqueous  particles  of  the 
cloud  are  frozen,  and  therefore  is  not  feen  on 
drops  of  rain,  as  the  rain-bow.  It  is  proba¬ 
ble  that  it  might  be  perceived  fometimes  up¬ 
on  fome  of  our  lofty  towers. 

Several  of  the  mountains  in  Peru  are  fub- 
jedt  to  eruptions  of  fire,  and  have  been  for¬ 
merly  vulcanos.  Whilft  Mr.  De  la  Conda- 
mine  and  I  Were  on  one  of  the  fummits  of 
Pichincha,  which  had  been  formerly  a  vul- 
cano,  it  happened  that  another  vulcano  burft 
out  in  the  eaftern  chain  of  mountains,  and 
alrnoft  beneath  our  eyes  ;  the  melting  of 
flows,  the  torrents  of  waters,  the  horror  and 
confternation  we  were  in  muft  be  left  to  the 
reader's  imagination. 

There  is  in  all  this  range  of  mountains  as 
far  as  I  have  travelled  a  confiant  inferior 
boundary  beyond  which  the  fnow  never 
melts  ;  this  boundary  in  the  midft  of  the  torrid 
zone  (for  it  is  lefs  high  in  proportion  to  the 
diftance  from  the  equator)  I  found  to  be  24^.4 
fathom  above  the  level  of  the  fouth  lea.  The 
fnow  indeed  falls  much  lower,  but  then  it  is 
fubiedt  to  be  melted  the  very  fame  day  ; 
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whereas  above  that  it  preferves  itfelf, 
cc  rfhe  gather'd  winter  of  a  thoufand years 

There  mud  likewife  be  a  fuperior  boun¬ 
dary,  beyond  which  the  fnow  never  falls  at 
all  ;  but  it  is  probable  that  the  highefl  moun¬ 
tains  never  reach  it.  If  there  were  any  diffi¬ 
dently  high  to  exalt  their  tops  above  all 
clouds,  there  would  be  that  ferenity,  which 
Homer  and  Lucretius  have  vainly  afcribed  to 
Olympus, 

Sedefque  qui  et  œ  ; 

Quas  ne  que  conçut  huit  venti>  ne  que  nubila 
nimbi  s . 

Afpergunt ,  ne  que  nix  acri  concret  a pruinâ 

Can  a  cade  ns  rciolat  \  femperque  innubilus 
cether 

Integit ,  et  large  dijfufo  lumine  ridet. 

Mr.  De  la  Condamine  and  I  went  up  once 
above  the  confiant  inferior  boundary  of  fnow 
upon  a  mountain  called  Chouffalong.  Its 
rocky  part  hath  the  fhape  of  a  roof  of  a  houfe, 
and  its  extremity  towards  the  north  being  at 
that  time  almofl  intirely  deflitute  of  fnow  we 
took  the  advantage  of  it,  altho’  with  a  great 
deal  of  difficulty  ;  when  we  were  arrived  at 
the  top,  we  were  furrounded  by  ice. 

This  mountain  is  2476  fathom  high,  the 
mercury  in  the  barometer  flood  at  15  inches 
9  lines,  which  was  a  little  more  than  1 2  in¬ 
ches  3  lines  lower  than  on  the  fea-fhore.  A 
barometer  had  never  been  carried  to  fo  high 
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à  placé,  '  and  it  is  probable  that  no  one  had 
ever  mounted  fo  high  before  ;  for  a  man  muff 
have  fome  motive  for  undertaking  fuch  jour- 
hies.  The  defire  of  riches  that  actuates  man¬ 
kind,  inftead  of  leading  them  to  the  tops  of 
fuch  lofty  mountains,  rather  induces  them  to 
dig  into  the  bowels  of  the  earth,  where  na¬ 
ture  hath  hid  the  finning  mifchiefi 

The  mountains  in  the  neighbourhood  of 
Quito  appear  to  contain  but  few  metalline 
parts  ;  altho’  they  have  found  there  in  times 
paft,  and  ftill  continue  to  find*  fome  gold 
fand. 

You  cannot  difcern  here  any  footfteps  of 
great  inundations,  which  have  left  fuch  vifi- 
ble  marks  in  every  other  region.  It  is  very 
eafy  at  Peru  to  obferve  the  internal  ftrudture 
of  the  earth  to  a  very  great  depth,  becaufe  it 
is  every  where  cut  by  deep  trenches.  Thefé 
trenches  are  frequently  200  fathom  broad  and 
between  60  and  80  deep,  there  ate  fome  a- 
bove  double  that  fize; 

N.  B.  'This  jujlijies  the  account  Mr.  L  emery- 
hath  given  of  the  manner  in  which  air  is 
admitted  into  the  bowels  of  the  earth  for 
the  pro  duff  ion  of  earthquakes ,  agreeably 
to  his  folutioni  Fid.  pag.  15. 

« 

By  going  down  thefe  caverns  you  may  fee 
all  the  qualities  of  the  different  ftrata  of  earthy 
but  will  difcover  no  foffil.  One  finds  there 
a  great  deal  of  that  black  fand,  which  is  at- 
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trailed  by  the  loadftone  ;  and  you  may  dif- 
cern  in  general  that  the  fir  at  a ,  whofe  colour¬ 
ings  are  very  diftindt,  far  from  being  the  ef¬ 
fect  of  different  inundations  of  water,  are  ra¬ 
ther  the  effufions  of  matter  vomited  by  vul- 
canos  :  almoft  all  appears  to  be  the  work  of 
fire.  Some  of  thefe  mountains  even  to  a 
very  great  depth  con  lift  of  nothing  but  fcoria, 
pumice  ftones,  and  fragments  of  burnt  hones 
of  all  fizes  ;  and  fometimes  the  whole  is  co¬ 
vered  by  a  bed  of  common  earth,  which 
bears  grafs,  and  even  trees. 

Marks  of  ancient  eruptions  are  vifible  in 

many  places,  but  particularly  at  the  foot  of 

Cotopaxi.  I  fanfy  we  faw  the  remains  of 

that  terrible  eruption  which  all  hiftorians  take 

notice  of,  that  happened  after  the  death  of 

Atahualpa  the  laft  emperor,  in  the  beginning 

of  the  year  1533.  We  could  not  without  a- 

mazement  behold  the  extraordinary  marks  of 

•/ 

it,  fuch  as  ftones  8  or  9  feet  long  and  as  many 
thick,  that  had  been  thrown  more  than  three 
leagues  diftant,  and  feveral  of  them  forming 
trains ,  which  indicated  the  vulcano  from 
whence  they  had  been  darted.  The  Indians 
confidered  this  eruption  as  a  deftiny  foretold 
them,  and  as  the  fatal  moment,  wherein  it  was 
in  vain  to  defend  themfelves  againft  the  inva¬ 
ders,  that  were  appointed  to  lubdue  them. 

The  laft  fiery  eruption  of  this  mountain  in 
the  year  1742  happened  in  our  fight,  as  I 

have  mentioned  before  ;  bur  it  caufed  no 
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other  mifchief  than  what  followed  from  the 
fudden  melting  of  the  fnow,  the  water  rofe 
in  fome  places  more  than  an  hundred  and 
twenty  feet,  its  impetuoiity  carried  off  an  in¬ 
finite  number  of  cattle  ;  fwept  away  five  or 
fix  hundred  houfes,  and  drowned  eight  or 
nine  hundred  perfons.  All  "his  water  had 
17  or  18  leagues  to  run,  or  rather  to  ravage 
in  the  Cordilleras  towards  ;he  fouth,  before 
it  could  have  any  iffue  from  thence  at  the 
foot  of  Tonguraga  ;  it  was  no  moi  e  than  three 
hours  in  traverfing  that  extent  of  ground. 
This  eruption  opened  a  new  vent  on  the  fide, 
about  the  middle  of  the  height  of  the  moun¬ 
tain. 

As  the  torrid  zone  and  the  frozen  zones 
are  fo  blended,  as  I  may  fay,  at  Peru,  that 
one  finds  there  the  moft  contrary  climates,  that 
it  is  fufficient  to  go  a  few  leagues,  to  enter  in¬ 
to  the  Cordilleras  or  to  go  out  of  them,  in 
order  to  find  countries  more  different  one 
from  another  than  you  will  find  in  travelling 
over  all  Europe  -,  this  extreme  difference  can¬ 
not  fail  to  occafion  a  diveriity  in  the  cuftoms 
and  even  in  the  tempers  and  difpofitions  of 
thefe  people.  At  the  bottom  they  live  reti¬ 
red  in  their  forefts,  forming  as  it  were  little 
republics  under  the  direction  of  their  pallor, 
who  is  a  Spaniard,  and  their  governor,  affil¬ 
ed  by  fome  other  Indians  that  ferve  him  as 
officers.  They  live  in  as  great  harmony  as 
they  appear  to  live  in  perfect  innocence  :  they 
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arc  courteous  and  honeft,  incapable  of  any 
millruft,  and  it  never  comes  into  their 
thoughts  that  any  one  can  have  an  intention 
to  deceive  them.  The  doors  of  their  houfes 
are  always  open,  altho’  they  have  cotton, 
gourds,  little  pieces  of  money,  a  kind  of 
aloes  from  which  they  get  thread,  and  fome 
other  commodities  of  which  they  often  make 
*  traffick.  The  great  heat  permits  them  to  go 
almoft  naked  ;  they  paint  their  bodies  com¬ 
monly  red  5  inftead  of  painting  them  intirely 
throughout,  they  make  only  ftreaks,  and 
draw  them  even  on  their  faces.  This  cuftom 
feems  to  have  taken  rife  from  precaution  a- 
gainft  the  bite  of  a  kind  of  gnats,  the  multi¬ 
tude  of  which  is  extremely  great  in  all  the 
lower  parts  of  the  torrid  zone,  where  the 
land  hath  not  been  well  cultivated. 

Thefe  fame  Indians  are  of  all  trades  that  are 
neceflary  to  them  ;  they  are  carpenters,  archi¬ 
tects,  fhip-wrights  for  building  fmall  ve fiels, 
and  weavers.  As  to  any  great  works,  fuch 
as  building  houfes,  the  cultom  is  for  an  In¬ 
dian  to  invite  all  thofe  of  his  neighbourhood, 
who  work  in  common,  and  have  no  other 
pay  than  elegant  entertainment.  The  houfe, 
however  large  it  may  be  (for  in  fome  places 
three  or  four  leparate  families  lodge  under 
the  fame  roof  )  by  fuch  a  number  of  hands  is 
finished  in  one  day,  and  fometimes  requires 
no  more  than  an  hour’s  labour. 
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They  have  the  advantage  of  joining  to  the 
fruits  of  the  earth,  which  are  in  vaft  abun¬ 
dance,  a  great  plenty  of  provisions  by  {hoot¬ 
ing  and  fififing.  They  kill  their  game, either 
with  arrows,  which  are  fometimes  the  poifon- 
ed  arrows,  or  with  balls  of  clay  {hot  from  a 
kind  of  pop-guns  ;  as  to  fifhing,  it  is  by  fo 
much  the  more  eafy,  as  the  rivers,  having 
no  longer  that  declivity  which  made  them 
fuch  furious  torrents  in  the  mountains,  con¬ 
tain  fifh  in  abundance  here  below. 

I  have  had  the  opportunity  of  obferving 
that  thofe,  who  live  immediately  at  the  foot 
of  the  Cordilleras  on  the  weftern  fide  or  to¬ 
wards  the  fouth  fea,  are  almoft  as  white  as 
we.  Thefe  are  not  expofed  like  the  others 
to  a  violent  and  continual  drying  wind  ;  on 
the  contrary,  they  pafs  their  days  in  a  coun¬ 
try,  where  there  reigns  fuch  a  perfedt  calm, 
that  it  is  never  interrupted  by  the  leaf!:  blaft 
of  wind,  the  mountain  fheltering  them  from 
the  continual  eafterly  wind,  which  muft  pafs 
near  a  league  over  their  heads.  If  you  go 
further  from  the  Cordilleras  towards  the  coaft, 
the  wind  hath  a  great  effedt  upon  the  {kin, 
and  the  Indians  have  their  ufual  colour,  of 
copper.  It  is  true  that  if  the  fleflh  colour  of 
Khz  former  doth  not  differ  from  ours,  yet  they 
are  fufficiently  diftinguifiied  from  us  by  hav¬ 
ing  no  beard,  nor  hair  upon  their  breafts,  nor 
in  any  other  part  of  the  body  ;  and  what  cha¬ 
racterizes  them  ftill  more  is  their  long  head 
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of  hair  y  they  have  always  big,  black,  lank, 
and  very  itrong  hairs. 

The  condition  of  the  Indians  that  live  aloft 
in  the  Cordilleras  is  not  the  fame,  but  they 
are  intirely  a  different  fort  of  men.  They 
have  as  many  bad  qualities  as  the  others  have 
good*  They  are  all  extremely  idle  and  ftu- 
pid  -,  they  will  pafs  whole  days  in  the  fame 
place  without  ft ir ring,  or  faying  a  word. 

It  muff  be  owned  that  when  one  compares 
the  Indians  both  without  and  within  the 
Cordilleras  with  the  paintings  that  fome  hi- 
ftorians  have  given  of  them,  one  can  fcarce 
believe  one’s  own  eves  :  all  that  thz\  have  re- 

*  J  J 

lated  of  their  talents,  of  the  different  confti- 
tutions  of  government,  of  their  laws,  and 
policy,  appears  a  mere  dream,  and  would  be 
fufpedted  if  there  did  not  remain  feveral  mo¬ 
numents,  which  prove  invincibly  that  we 
muff  not  iudge  of  the  ancient  ftate  of  thefe 

%S  C/ 

people  by  what  we  fee  at  prefent. 

One  cannot  conceive  how  they  could  raife 
the  walls  of  the  temple  of  the  fun,  the  re-  • 
mains  of  which  are  ftill  feen  at  Cufco  ;  thefe 
walls  are  formed  of  ftones  15  or  16  feet  in 
diameter,  and  which,  tho’  rough  and  irre¬ 
gular.,  do  all  fo  exadtly  fit  one  the  other  that 
they  leave  no  void  between  them.  We  faw 
the  ruins  of  feveral  of  thofe  edifices,  which 
they  called  tambos ,  and  made  ufe  of  as  maga¬ 
zines  ;  there  the  Incas  lodged  when  they  tra¬ 
velled.  T  he  gates  of  the  tambos  are  not  wide 
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but  extremely  lofty,  becaufe  the  fovereign 
never  went  out  but  he  was  carried  in  a  kind 
of  litter,  fupported  on  the  fhoulders  of  the 
principal  lords  of  his  court.  The  walls  are 
often  of  a  fort  of  granate.  All  thefe  edifices 
were  fituated  along  the  magnificent  road  that 
led  into  the  Cordilleras  from  Cufco  to  Quito, 
and  was  near  400  leagues  long  ;  we  could 
often  trace  the  remaining  footfteps  of  this 
road.  I  fhall  not  defcribe  the  different  in- 
trenchments  made  with  art  upon  the  fummit 
of  feveral  mountains,  which  mufl  be  attribu¬ 
ted  to  the  natives  of  the  country  when  they 
dearly  fold  their  liberty  to  the  other  Indians, 
that  came  from  Culco  under  the  condudt  of 
Huayna  Capac,  before  he  was  yet  emperor, 
and  a  little  before  the  entrance  of  the  Spani¬ 
ards.  It  is  probable  that  the  tombs  of  a  fur- 
prifing  grandeur  and  form,  which  we  found 
in  a  place  named  Cochefqui,  were  raifed  a- 
bout  the  fame  time.  They  are  mounds  of 
earth,  fome  of  which  have  40  feet  in  height 
upon  420  in  length  and  240  in  breadth, 
with  flights  of  fteps  extremely  long  that  lead 
to  the  top  by  a  very  eafy  afcent.  There  are 
feven  or  eight  of  this  form,  and  more  than 
an  hundred  of  a  different  one. 

Hiftorians  make  mention  of  a  palace  that 
the  Incas  had  in  the  fame  place,  but  no  mark 
of  it  remains  ;  whereas  the  tombs,  which  no 
hiftorian  hath  mentioned,  are  ftill  fubfifling. 

X  4  Almoft 
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Almoft  all  the  ancient  works  of  the  Peruvians 
have  been  fubjedt  to  the  fame  fate, 

- fyfa  peri  ère  ruinœ . 

The  more  they  have  attracted  attention, 
the  more  they  have  been  deftroyed. 

All  that  I  can  add  is,  that  it  is  impoffible  to 
behold  fuch  monuments  as  are  ftill  remaining 
without  being  difpofed  to  think  advantage- 
oufly  of  thofe,  who  had  the  boldnefs  to  un¬ 
dertake  and  the  refolution  to  finifh  them. 


Natural 
euriofities 
obferved 
in  the 
courfe  of 
the  river 
of  the 
Amazons, 
by  Mr.  de 
la  Conda- 
mine. 


Memoirs  1744,  pag.  252. 

It  is  needlefs  perhaps  to  remark  to  the  reader > 
lut  d  take  a  pleafure  in  repeating  it ,  that  all 
the  obfervations  at  Peru,  as  well  as  at  the  pa* 
lar  circle,  confirmed  the  Newtonian  theory . 

In  order  to  multiply  opportunities  of  mak¬ 
ing  remarks  in  that  part  of  the  world  whither 
we  had  been  fent  to  determine  the  figure  of 
the  earth,  we  agreed,  Mr.  Godin,  Mr.  Bou- 
guer,  and  I,  to  return  back  by  different  roads. 
If  curiolity  alone  had  determined  my  choice, 
I  fhould  not  have  hefitated  to  take  the  road 
of  Mexico  or  of  Paragua  ;  but  I  prefered  an¬ 
other,  which  was  much  more  unknown,  and 
that  I  was  fure  no  one  would  envy  me  ;  it 
was  that  of  the  river  of  the  Amazons,  which 
paffes  for  the  greateft  river  of  the  world,  and 
which  croffes  the  whole  continent  of  fouth 
America,  from  weft  to  eaft.  I  knew  that 
this  enterprife  had  its  difficulties  3  but  after 
having  maturely  reflected  on  them,  I  judged 
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that  none  of  the  obftacles,  which  had  been 
alledged  in  order  to  divert  me  from  my  pro¬ 
jet,  were  unfurmountable  with  a  little  refo- 
lution.  The  lefs  travellers  have  had  oppor¬ 
tunities  of  penetrating  into  thofe  vaft  regions 
unknown  to  the  reft  of  the  world,  the  more 
I  hoped  to  render  my  voyage  ufeful,  by  tak¬ 
ing  a  map  of  the  courfe  of  the  river  as  I  went 
down  it,  and  by  collecting  obfervations  in  eve¬ 
ry  kind,  which  I  fhould  have  the  opportunity 
of  making  in  a  country  fo  little  frequented. 

I  muft  obferve  that  the  extremely  faulty 
map  of  the  courfe  of  the  river  of  the  Ama¬ 
zons,  made  by  Sanfon  from  relations  merely 
hiftorical,  hath  been  copied  by  all  geogra¬ 
phers  for  want  of  new  memorials  ;  and 
we  never  had  a  better  till  the  year  1717  in 
the  rath  tome  of  Lettres  edif.  et  cur .  copied 
from  a  draught  of  father  Samuel  Fritz  a  Ger¬ 
man  jefuit,  miffionary  for  the  crown  of  Spain 
on  the  borders  of  this  river  :  but  he  had  not 
conveniencies  for  giving  an  exaCt  map  ;  and 
therefore  I  have  given  another,  in  which  I 
have  marked  the  courfe  of  the  river  according 
to  father  Fritz,  that  the  reader  may  difcern 
the  difference  between  us.  I  am  fenfible 
however  that  my  own  is  very  far  from  per¬ 
fection,  which  in  drawing  the  courfe  of  a 
river  is  very  difficult  to  be  attained,  efpecially 
on  fo  narrow  a  fcale. 

It  it  commonly  thought  that  the  firft  Eu¬ 
ropean  who  difcovered  this  river,  which  went 
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by  the  name  Mar  a  gnon  >  was  Francis  cTOrel- 
lana  in  the  year  1 540.  The  report  he  made 
of  having  met  with  fome  armed  women  in 
going  down  the  river,  of  whom  an  Indian 
captain  bad  him  beware,  occafioned  the  name 
of  river  cf  the  Amazons  to  be  given  it  in  the 
patent  granted  in  Spain  to  Orellana  for  the 
conquefh  of  this  country. 

The  Maragnon  or  river  of  the  Amazons, 
after  ifl'uing  from  the  lake  Lauri-cocha ,  where 
it  takes  its  rife  at  about  1 1  degrees  of  fouth 
latitude,  runs  northward  as  far  as  Jaen  at  6 
degrees  of  fouth  latitude  3  from  thence  it 
takes  its  courfe  eaflward,  almoft  parallel  to 
the  equinodtical  line  quite  to  Cape  de  Nord, 
where  it  enters  into  the  ocean  juft  beneath  the 
equator  itfelf,  after  having  run  from  Jaen, 
where  it  begins  to  be  navigable,  30  degrees 
in  longitude  or  750  common  leagues,  which, 
allowing  lor  the  windings  of  its  courfe,  mud 
be  reckoned  loco  or  1100  leagues,  that  is 
3000  Englifh  miles.  It  receives  on  its  north 
and  fouth  fide  a  prodigious  number  of  rivers  ; 
feveral  of  which  have  a  courfe  of  five  or  fix 
hundred  leagues,  and  fome  of  them  are  not 
inferior  to  the  Danube  and  the  Nile.  The 
borders  of  the  Maragnon  were  peopled  about 
a  century  ago  by  a  great  number  of  nations, 
which  have  retired  further  within  land  in  or¬ 
der  to  avoid  the  Europeans.  One  finds  there 
at  prelent  only  a  few  little  towns,  confiding 
of  the  natives  of  the  country,  that  have  been 
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lately  drawn  out  of  their  woods,  either  they 
or  their  fathers,  by  Spaaifh  miffionaries  on 
the  upper  part  of  the  river,  or  by  Portugueie 
miffionaries  who  are  fettled  in  the  lower  part. 

I  fet  out  from  Tarqui,  which  lies  five 
leagues  to  the  fouth  of  Cuenca,  on  the  iith 
of  May  1743.  I11  my  journeY  t0  Lima  in 

1737,  I  had  taken  the  ufual  road  from  Cu¬ 
enca  to  Loxa  :  this  time  I  turned  out  of  that 
road  to  go  to  Saruma,  in  order  to  fix  that 
place  upon  my  map.  I  ran  fome  rifk  in 
fording  the  great  river  de  /os  Jubones ,  which 
was  very  much  fwoln  at  that  time,  and  is  al¬ 
ways  extremely  rapid  ;  but  by  this  danger 
I  efcaped  another  much  greater,  of  being 
affafiinated,  for  people  had  been  hired  to 
way-lay  me  on  the  other  road,  to  prevent  my 
carrying  complaints  to  the  council  in  Spain 
again  ft  the  iniquity  of  a  fentence  of  the  royal 
audience  at  Quito. 

From  a  mountain,  over  which  I  paffed  in 
my  road  from  Cuenca  to  Saruma,  you  lee 
Tumbez,  a  port  of  the  South-fea,  where  the 
Spaniards  firft  landed  on  the  other  fide  the 
line,  when  they  conquered  Peru. 

I  found  the  height  of  the  mercury  in  the 
barometer  at  Saruma  24  inches  2  lines  ;  it  is 
well  known  that  the  barometer  doth  not  vary 
in  the  torrid  zone  as  in  our  climates  ;  I  am 
perfectly  allured  from  obfervations  made  at 
Quito  during  the  compafs  of  whole  years, 
that  its  greateft  difference  fcarce  ever  exceeds 
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a  line  and  half.  Mr.  Godin  was  the  fir  ft 
who  obferved  that  thefe  variations,  which  are 
about  a  line  in  24  hours,  have  pretty  regular 
ftated  periods  at  the  fame  hours  of  the  day. 

I  found  by  frequent  experience  on  the 
coafts  of  the  South-fea,  that  the  mercury  at 
a  medium,  on  a  level  with  the  fea,  was  near 
upon  28  inches  ;  from  whence  I  may  con¬ 
clude,  agreeably  to  Mr.  Bouguer’s  table,  * 
founded  on  an  hypothefis  that  correfponds 
the  bed:  with  all  our  obfervations  of  the  ba¬ 
rometer,  taken  at  divers  elevations  which 
were  determined  geometrically,  that  Saruma 
is  fituated  about  700  fathom  high,  which  is 
not  half  the  height  of  the  ground  on  which 
Quito  ftands. 

In  my  road  I  met  with  feveral  rivers  that 
J  was  obliged  to  crois  upon  bridges  of  cords 
made  of  the  rinds  of  trees,  or  of  a  fort  of 
ofiers.  Thefe  ofiers,  twined  in  the  manner  of 
net-work,  form  from  one  fhore  to  the  other 
a  gallery  fufpended  in  the  air  by  two  great 
cables  made  of  the  fame  materials,  the  ex¬ 
tremities  of  which  on  each  fide  are  fattened 
to  branches  of  trees.  The  whole  prefents 
the  fame  fight  as  a  fifhing-net  or  an  Indian 
hamac ,  ftretched  from  one  fide  of  the  river 
to  the  other.  As  the  mafhes  of  this  net¬ 
work  are  very  large,  and  the  foot  would  be 
in  danger  of  flipping  through,  they  take  care 
to  ftrew  fome  reeds  at  the  bottom,  which 

ferve 
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ferve  for  a  floor.  The  reader  will  eafily  con¬ 
ceive  that  the  mere  weight  of  this  kind  of 
baflcet  machine,  and  much  more  the  weight 
of  a  man  paffing  over,  muft  caufe  it  to  make 
a  prodigious  bending  ;  and  if  it  be  confidered 
that  the  paffenger,  when  he  is  in  the  midft 
of  his  courte,  efpecially  if  there  be  a  wind,  is 
expofed  to  vaft  fwingings  from  fide  to  fide,  I 
need  not  mention  that  a  bridge  of  this  fort, 
fometimes  more  than  90  feet  long,  muft  at 
firft  light  be  extremely  frightful  :  yet  the  In¬ 
dians,  who  are  far  from  being  naturally  cou- 
ragious,  pals  over  it  runnings  though  loaded 
with  all  the  baggage  and  pack-faddles  of  the 
mules,  that  they  make  fwim  acrofs  the  river, 
and  laughed  to  fee  us  hefltate  in  venturing. 
But  this  is  not  the  mod  Angular  nor  the  mod 
dangerous  fort  of  bridge  that  is  made  ufe  o£ 
in  this  country. 

I  was  obliged  to  tarry  fome  days  at  Loxa, 
which  is  Atuated  4  degrees  beyond  the  equi¬ 
noctial  line,  about  an  hundred  leagues  to  the 
fouth  of  Quito,  and  one  degree  more  weft- 
erly.  The  barometer  flood  there  at  22  in¬ 
ches  1  line,  from  whence  I  conclude  that 
Loxa  is  about  1  ioo  fathom  above  the  level 
of  the  fea,  and  400  fathom  lower  than 
Quito  3  a  difference  that  produces  a  very  fen- 
Able  alteration  in  the  climate.  At  Quito  the 
air  is  always  temperate,  at  Loxa  the  heat  is 
fometimes  troublefome:  from  Cuenca,  the 
ground  continually  finking,  you  lofe  out  of 
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fight,  by  little  and  little,  thofe  'dry  uninha¬ 
bitable  fummits  that  you  lee  lb  frequently  in 
the  Cordilleras;  and  the  mountains  in  the 
neighbourhood  of  Loxa,  covered  with  woods 
and  verdure,  are  no  more  than  hills  in  com- 
parifon  of  thole  about  Quito. 

The  third  of  June  1  fpent  the  whole  day 
on  one  of  thefe  mountains  :  with  the  alfift- 
ance  of  two  Indians  of  the  neighbourhood 
that  I  had  taken  for  my  guide,  I  could  not 
in  the  whole  day  colled:  more  than  eight  or 
nine  young  plants  of  Quinquina  (the  bark) 
that  were  fit  to  be  tranfported.  1  had  them 
put  with  earth  taken  from  the  fpot  in  a  box 
of  a  fufticient  lize,  and  carried  on  the  fhoul- 
ders  of  an  Indian  that  walked  in  my  light,  I 
ufed  the  fame  precaution  quite  to  the  place 
where  I  embarked.  I  flattered  myfelf  that 
with  all  this  care  and  attention  I  Ihould  pre- 
ferve  at  leaft  one  plant,  'and  propofed  to  leave 
it  in  truft  at  Cayenne,  if  it  was  not  in  condi¬ 
tion  to  be  tranfported  immediately  into  France 
to  the  royal  garden. 

From  Loxa,  or  rather  from  Caxanuma  to 
Jaen,  you  go  down  the  vale,  where  Chin- 
chipé  runs,  and  keep  along  at  fome  diflance 
from  the  river,  which  in  its  lhort  paflage  re¬ 
ceives  feveral  other  conliderable  ftreams.  In 
the  road  I  went,  leaving  the  river  to  my 
right ,  I  crofled  five  or  fix  of  them  that  run 
into  it  on  the  eaflern  fide  ;  fome  I  forded, 
others  I  palled  on  ofier  bridges,  or  on  floats 
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which  are  made  on  the  fpot  of  a  very  light 
timber,  that  nature  hath  amply  provided  this 
whole  country  with. 

It  is  impoilible  to  convey  a  complete  idea 
of  the  difficulties  in  this  journey,  and  of  the 
inconveniences  to  which  one  is  expofed. 
Thefe  rivers  that  run  acrofs  your  road,  are 
feparated  from  each  other  by  eminences 
which  would  be  called  mountains  every  where 
elfe:  fo  that  yotTmuft  continually  be  going 
up  or  down,  fometimes  by  a  kind  of  ladder- 
heps  cut  naturally  in  the  rock,  and  creep  up 
fide-long  the  hollows  which  the  torrents  have 
made  :  afterwards  you  mu  ft  defcend  by  a 
path  with  a  fteep  declivity,  upon  a  flippery 
foil,  where  the  mules  are  obliged  to  fquat 
on  their  buttocks,  and  holding  their  fore  legs 
ftiff  to  Aide  down  the  precipice.  At  other 
times  you  have  not  precipices  bordering  the 
rivers,  but  are  obliged  tp  make  your  way 
through  thick  woods,  where  you  can  fcarce 
fee  day- light  :  you  can  find  no  other  road 
than  a  miry  path-way,  where  your  mules 
fink  every  Hep  above  their  knees.  In  this 
flow  and  dangerous  way  of  travelling  there  is 
another  circumftance  enough  tg  put  you  out 
of  all  patience,  which  is  that  it  rains  in  this 
diftrislt  five  or  fix  hours  at  leaft  every  day 
for  ten  or  eleven  months,  and  fometimes  the 
whole  year.  I  travelled  thus  fifteen  days, 
eight  or  ten  hours  each  day,  and  got  no  fur¬ 
ther  than  forty  leap-ues. 
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I  fpent  fome  days  at  Jaen,  where  I  obferV-» 
ed  5  degrees  25  minutes  of  fouth  latitude, 
and  I  judged  it  about  half  a  degree  to  the 
eaft  of  Loxa.  I  fet  out  from  Jaen  the  23d 
of  June  j  I  kept  along  the  north  fide  of  the 
Maragnon  or  river  of  the  Amazons  for  two 
days,  and  judge  that  I  did  not  travel  more 
ground  than  fix  leagues  :  the  beads  on  which 
we  were  mounted  and  the  fumpter  cattle 
could  only  march  ftep  by  ftep  on  die  fide  of 
a  fteep  hill,  often  in  a  narrow  and  flippery 
path,  from  whence  the  fight  of  the  river  and 
the  depth  to  its  channel  make  your  head 
fwim,  whilft  your  ears  are  fiunned  with  its 
noife. 

In  this  journey  I  eroded  feveral  torrents 
that  without  doubt  wafh  very  rich  mines  of 
gold,  fince  they  roll  and  depofit  on  the  bor¬ 
ders  a  fand  mixed  with  grains  and  particles 
of  that  metal.  After  the  great  rains  a  man 
may  colled:  a  dram  or  two  of  it  in  a  day  :  yet 
the  neighbouring  Indians  do  not  go  out  to 
look  for  it,  till' they  are  conftrained  to  pay 
their  tax  or  capitation  ;  and  even  then  they 
do  not  load  themfelves  with  more  than  the 
quantity  which  is  neceflary  to  fatisfy  the  de¬ 
mand.  The  furplufage  would  only  be  a* 
troublefome  weight,  and  they  would  fooner 
trample  under  foot  all  the  gold  in  the  world 
than  give  themfelves  the  pains  of  picking  it 
up  and  feparating  it. 
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In  all  this  diftridt,  the  two  lides  of  the  ri¬ 
ver  are  covered  with  wild  cocoa  nuts,  that 
are  not  inferior  to  the  cultivated .  The  ex¬ 
ample  of  the  Spaniards  hath  not  taught  thefe 
Indians  to  make  ufe  of  them,  and  the  bad- 
nefs  of  the  roads  preventing  all  exportation, 
hinders  any  ufeful  commerce  being  made  of 
thefe  fruits. 

The  next  day  in  the  evening  after  my  de¬ 
parture  from  Jaen,  I  c rolled  the  Maragnon 
on  a  float,  and  lay  on  the  oppofite  fhore. 
The  third  day  in  the  morning,  in  order  to 
eafe  my  mules,  I  made  ufe  of  the  fame  float 
to  go  down  the  river  to  the  place  where  the 
road  that  leads  to  the  embarcadero  (or  place 
of  embarking)  runs  wide  of  the  river.  The 
fourth  day  of  my  departure  from  Jaen,  and 
the  laft  of  my  journey  by  land,  I  was  tranf- 
ported  with  the  thoughts  of  taking  a  fare¬ 
well  for  ever  of  mules,  mule-drivers,  and 
roads  of  Peru,  which  had  exercifed  my  pa¬ 
tience  for  eight  years  ;  but  there  yet  remained 
to  pafs  two  and  twenty  times  a  torrent  that 
throws  itfelf  into  the  little  river  of  Chuchun- 
ga,  where  I  was  going  to  embark  ;  thefe 
torrents  were  made  by  the  laft  fteps  of  the 
Cordilleras,  that  remained  for  me  to  defcend  ; 
as  the  waters  were  high,  the  fords  were  be¬ 
come  deeper  than  ufual  at  each  pajj'age*  At 
the  fixth  I  had  water  quite  up  to  the  pom¬ 
mel  of  my  faddle,  and  in  all  the  fucceeding 
my  mule  fwam  ;  at  one  of  them>  one  of  my 
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mules  was  carried  away  by  the  violence  of  the 
torrent,  with  his  burden  ;  two  Indians  threw 
themfelves  into  the  water,  and  fwimming 
excellently  well  recovered  it  :  a  canow,  that 
the  cacique  of  Chuchunga  fent  to  meet  me, 
luckily  faved  me  the  two  or  three  la  it  paffa- 
gcs,  which  were  the  mod:  difficult  3  but  the 
mules  impatient  to  get  to  their  aecuftomed 
refting  place,  threw  themfelves  in,  loaded  as 
they  were,  and  fwam  acrofs  :  my  inftru- 
ments,  my  books,  my  journals,  my  papers, 
mv  maps,  and  defigns  were  all  wetted  3 
which  was  the  fourth  accident  of  that  kind 
which  had  happened  to  me  fince  I  had  tra¬ 
velled  in  the  mountains.  It  may  truly  be 
laid,  that  my  fhipwrecks  did  not  ceafe  ’till  I 
got  on  fhipbeard. 

I  found  at  Chuchunga  an  hamlet  of  ten 
Indian  families,  governed  by  their  cacique  : 
the  Indians  at  Chuchunga  had  only'  very 
fmall  caiwws,  which  are  the  moft  proper  for 
their  ufe  ;  and  that  which  I  had  fent  to  get 
at  Sant- (ago  by  an  exprefs,  could  not  arrive 
under  a  fortnight  3  I  prevailed  on  the  cacique 
to  get  me  a  float  made  by  his  people  3  the 
time  neceffary  for  preparing  the  balje  (for  Jo 
they  call  a  float,  as  well  as  the  timber  of 
which  it  is  made)  gave  me  an  opportunity  of 
drying  my  papers,  and  my  books  leaf  by  leaf, 
a  precaution  as  neceffary  as  it  was  tirefome  ; 
the  fun  did  not  ihine  out  ’till  about  noon, 
which  was  fufficient  to  take  its  meridian  al¬ 
titude. 
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titude.  I  found  myfelf  at  5  degrees,  2  r  mi¬ 
nutes  of  iouth  latitude,  and  I  learnt  from  the 
barometer,  which  was  between  15  and  16 
lines  lower  than  on  the  fea-fhore,  that  there 
are  at  between  220  and  230  fathoms  above 
the  level  of  the  fea,  rivers  navigable  in  a  con¬ 
tinued  and  uninterrupted  courfe  5  for  I  never 
travelled  by  land  after  my  departure  from 
Chuchunga.  Perhaps  this  is  not  the  only  ri¬ 
ver,  of  which  it  may  be  faid,  experience  alone 
can  decide  that  point  $  it  is  certain  the  oppor¬ 
tunity  cannot  often  prefent  itfelf  of  making  the 
obfervation  on  a  river  of  fuch  an  elevation, 
and  at  three  thoufand  miles  diftance  from  its 
mouth. 

I  had  now  been  eight  days  in  the  hamlet 
of  Chuchunga,  and  they  had  fwiftly  patted 
away  ;  I  had  neither  robbers  nor  inquifitive 
perfons  to  fear  -,  I  was  indeed  in  the  midft  of 
Javages ,  but  that  only  gave  a  relifh  to  this 
kind  of  life  by  its  contrail:  to  the  bufy,  butt¬ 
ling,  envious  crouds  of  men  ;  after  feveral 
years  paft  in  continual  motion  and  agitation, 

I  now  enjoyed  for  the  firjl  time  a  fweet  tran¬ 
quillity  :  the  remembrance  of  my  fatigues 
and  dangers  appeared  to  me  as  a  dream  ;  the 
iilence  that  hovered  over  this  folitude  made 
it  the  more  pleating  to  me,  and  I  feemed  to 
breathe  a  purer  air  ;  the  heat  of  the  climate 
was  tempered  by  the  coolnefs  of  waters  that 
had  juft  ittued  from  their  fpring,  and  by  the 
thicknefs  of  woods  that  over-hung  the 

Y  2  ftreamsj 


PHYSICS. 

ftreams  ;  a  prodigious  number  of  uncom¬ 
mon  plants  and  flowers  unknown  attracted 
my  fight,  and  continually  amufed  with  their 
novelty  and  variety.  In  the  intervals  of  my 
labour  in  drying  my  cloaths  and  papers,  I 
partook  of  the  innocent  pleafures  of  the  In¬ 
dians  ;  I  bathed  with  them,  and  was  charmed 
with  their  dexterity  in  fhooting  and  fifhing  ; 
they  always  brought  me  the  choicefl  of  their 
fifli  and  game  ;  1  was  treated  like  a  prince  by 
the  cacique  himfelf  ;  the  moil  delicious  per¬ 
fumes  gave  me  lights  as  Circe  is  deferibed  in 
Virgil, 

Urit  odoratam  noBurna  in  lurnina  cedrum , 

and  I  trod  on  fands  of  gold. — Word  was 
brought  that  the  float  was  ready,  and,  as  if  I 
had  been  touched  by  Circe’s  wand,  the  vifi- 
onary  feene  was  fled. 

On  the  4th  of  July  in  the  afternoon  I  em¬ 
barked  on  board  a  little  canow  of  two  oars, 
preceded  by  the  float  loaded  with  my  equi¬ 
page,  and  elcorted  by  all  the  Indians  of  the 
hamlet  ;  they  were  in  water  up  to  their  mid¬ 
dles,  in  order  to  conduct  my  veflel  with  their 
hands  in  dangerous  pafles,  and  to  hold  it  back 
amidft  rocks,  and  in  little  falls  of  water,  againft 
the  violence  of  the  current.  The  next  day 
in  the  morning,  after  many  windings,  I  en¬ 
tered  into  a  little  river  called  Imaca ,  and 

j  * 

from  thence  opened  into  the  Maragnon  or 
river  of  the  Amazons,  at  about  4  leagues 

northward 


PHYSICS. 

northward  from  the  place  where  I  had  em¬ 
barked  ;  it  is  there,  properly  fpeaking,  that 
the  true  bed  of  that  river  begins  to  be  navi¬ 
gable,  without  any  fall  difturbing  its  courfe. 
It  was  neceflary  to  enlarge  and  ftrengthen 
the  float,  which  had  been  proportioned  to 
the  bed  of  the  little  river  I  had  defcended. 
We  hopped  for  this  purpofe  on  a  flat  fhore  of 
fand  called  Chapuroma  ;  in  the  night  the  ri¬ 
ver  increafed  ten  feet,  and  it  was  neceflary 
to  convey  on  board  the  float,  with  the  utmoft 
expedition,  a  kind  of  arbour  that  ferved  me 
for  a  ill  el  ter  :  the  Indians  build  thefe  forts  of 
lodging  with  admirable  art  and  quicknefs. 
I  was  detained  in  this  place  three  days,  and 
employed  them  in  meafuring  geometrical¬ 
ly  the  breadth  of  the  river,  which  I  found 
to  be  8iofeet,  although  diminiflied  about 
ico  feet;  feveral  rivers  that  it  receives 
above  Jaen  are  broader,  which  made  me 
imagine  that  it  muft  be  of  a  great  depth  ; 
with  a  line  of  28  fathom  I  could  not  found 
its  depth  above  a  third  of  its  breadth  ;  in 
the  midft  of  the  channel,  where  the  fwift- 
nefs  of  a  canow  abandoned  to  the  current 
was  at  the  rate  of  feven  feet  and  an  half  in 
a  fécond,  I  could  not  make  any  founding. 
The  barometer,  higher  than  at  the  port  by 
about  5  lines,  fhewed  me  that  the  level  of 
the  water  was  funk  about  70  fathom  from 
Chuchunga,  in  which  paflage  I  had  em¬ 
ployed  no  more  than  eight  hours;  i  obferved 
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at  the  fame  time  the  latitude  to  be  5  degrees 
j  minute  fouth. 

On  the  1 2th  of  July  I  palled  the  famous 
canal  of  Pongo  ;  it  begins  a  fmall  half  league 
below  St.  Yago,  -and  from  1500  feet  at 
Icafl  juft  below  the  union  of  the  two  rivers, 
it  contrats  itfelf  to  150  feet  in  its  nar¬ 
rowed:  part.  1  obferved  by  my  watch  57  mi¬ 
nutes  from  the  entrance  of  the  ftreight  to  my 
arrival  at  Borja,  though  it  is  commonly  faid 
that  the  p  all  age  is  performed  from  St.  Yago 
to  Borja  in  a  quarter  of  an  hour  ;  they  rec¬ 
kon  it  likewile  three  leagues,  but  I  found  it 
to  be  fcarcely  two. 

There  is  in  the  middle  of  the  Pongo,  and 
in  the  narrowed:  part  of  it,  a  rock  extremely 
high  when  the  waters  are  low  ;  but  it  was 
more  than  a  fathom  under  water  when  I  pad¬ 
ded  3  it  caufed  however  an  extraordinary  eddy 
in  the  water,  which  whirled  about  my  float  : 
In  the  turnings  the  float  (truck  two  or  three 
times  again  ft  the  rocks,  and  would  have 
frightened  me,  had  I  not  been  warned  of  it 
before.  A  canow  (which  can  never  pafs  here 
but  when  the  waters  are  low)  would  have 
been  dpi  it  into  a  thoufand  (hivers  ;  but  the 
pieces  of  a  float  not  being  nailed  or  joined, 
the  flexibility  of  the  ofiers,  that  tye  them  to¬ 
gether,  hath  the  eflfeét  of  a  fpring  that  dead¬ 
ens  the  blow  ;  the  fteepnefs  of  the  rocks  on 
each  fide,  which  deem  almoft  to  join  at  the 
top,  and  the  trees,  that  jutt  out  and  form  a 

kind 
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kind  of  arch  above ,  throw  fuch  a  gloom  over 
the  whole  canal,  as  ftrikes  one  with  its  lingu¬ 
lar  and  plealing  appearance  ;  I  had  fcarce 
time  enough  to  enjoy  this  fcene,  before  the 
view  of  Borja  opened  to  •  my  fight  ;  and  as 
foon  as  I  arrived  thither,  I  thought  myfelf 
in  a  new  world,  feparated  from  all  commerce 
with  mankind,  on  afea  of  frefli  water,  in  the 
midft  of  a  labyrinth  of  lakes,  rivers,  and  ca¬ 
nals,  diffuling  themfelves  through  an  im- 
menfe  foreft,  which  they  alone  render  accef- 
fible.  I  faw  new  plants,  new  animals,  new 
men  ;  my  light  that  had  been  tired  for  feven 
years  with  gazing  up  to  mountains,  was  now 
refreshed  with  ranging  through  the  wide  ex- 
panfe  of  heaven,  where  nothing  bounded 
the  view  on  any  fide  but  the  hills  and  woods 
above  Pongo  ;  the  eye  delighted  to  Ikirn  along 
the  furface  of  the  water,  or  dwelt  with  plea- 
fure  on  the  level  verdure  of  the  foreft. 

Below  Borja,  and  for  4  or  500  leagues 

down  in  the  courfe  of  the  river,  a  flint  ftone 
* 

is  as  great  a  rarity  as  a  diamond.  The  fava- 
ges  of  thofe  countries  know  not  what  a  jlone 
is,  have  not  fo  much  as  an  idea  of  it.  It  is 
a  very  diverting  fight  to  fee  fome  of  them, 
when  they  come  to  Borja,  and  meet  with 
fome  ftones  for  the  firft  time,  {hew  their  ad¬ 
miration  by  figns,  eagerly  picking  them  up, 
and  loading  themfelves  with  them,  as  precious 
commodities. 

Y  4  Although 


PHYSICS. 

Although  there  is  great  diverfity  in  the  va¬ 
rious  nations  that  inhabit  this  vaft  tradt  of 
country,  with  refpedt  to  their  complexion 
(which  probably  is  owing  to  the  different 
temperatures  of  climates)  with  refpedt  to  cul- 
toms,  manners,  &c.  ariiing  chiefly  from  mix¬ 
tures  of  Portuguefe  and  Spanilh  ;  yet  the  ge¬ 
neral  fund  of  character  is  through  all  the 
fame;  and  I  am  lorry  to  fay  that  it  is  ftupi- 
dity,  or  at  the  bell  a  puerility,  which  makes 
their  fundamental  character  ;  they  are  either 
fenfual  or  childilh,  voracious  gluttons,  and 
fober  only  through  necelfity,  cowards  to  an 
cxcefs,  unlefs  inspirited  by  liquor  ;  indolent, 
and  infenlible  of  any  motive  of  glory,  ho¬ 
nour,  or  gratitude  ;  they  exprefs  their  joy  by 
jumping  and  immoderate  laughing,  and 
grow  old  without  ever  quitting  childhood  ; 
one  cannot  without  a  mortifying  fentiment 
perceive  in  them ,  how  little  human  nature, 
deftitute  of  education  and  fociety,  differs  from 
the  brute . 

All  the  languages  of  South-America,  as 
far  as  I  have  been  able  to  get  any  knowledge 
of  them,  are  very  Jcanty  ;  yet  feveral  of  them 
have  an  energy,  and  are  fufceptible  of  ele¬ 
gance,  in  particular  the  ancient  language  of 
Peru  ;  but  all  of  them  want  terms  to  exprefs 
abftradt,  and  general  ideas  ;  which  is  an  evi¬ 
dent  proof  of  the  little  improvement  of  the 
under/landing  amongft  them  :  time,  duration , 
/ pace ,  being,  Jubjlancc ,  matter ,  body ,  and  ma- 
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ny  other  fuch  words,  have  nothing  equivalent 
in  their  languages  ;  not  only  names  of  a  me- 
taphylical,  but  likewife  thofe  of  a  moral  na¬ 
ture  cannot  be  rendered  in  their  tongue  but 
imperfectly,  and  by  a  circumlocution  ;  they 
have  no  words  that  correfpond  exaftly  to  thofe 
of  virtue ,  juftice ,  liberty ,  gratitude ,  and  771- 
gratitude .  What  I  have  faid  will  appear  in- 
confiftent  with  what  Garcilaflo  reports  of  the 
policy,  induftry,  arts,  government,  and  ge¬ 
nius  of  the  ancient  Peruvians;  if  the  love  of 
his  country  did  not  delude  him,  it  mull:  be 
acknowledged  that  thefe  people  have  greatly 
degenerated  from  their  anceflors.  It  is  faid 
that  fome  caciques  of  the  upper  Peru  deferve 
to  be  excepted  from  the  judgment  I  have 
given  in  general  of  thefe  Indians  ;  but  I  ap¬ 
peal  to  thofe  who  have  had  the  opportunity 
to  frequent  them. 

I  have  made  a  vocabulary  of  the  words 
that  are  mod:  in  ufe  in  the  divers  languages 
of  America  ;  the  comparifon  of  thefe  words 
with  thofe  which  have  the  fame  lignification 
in  other  languages  of  the  inland  country, 
may  not  only  ferve  to  prove  the  divers  trans¬ 
migrations  of  thefe  people  from  one  extre¬ 
mity  to  another  of  this  vad:  continent;  but 
likewife  the  comparing  them,  where  it  is 
poflible,  with  the  various  languages  of  Afri¬ 
ca,  Europe,  and  the  Eaft-Indies,  is,  perhaps, 
the  only  means  of  difeovering  the  origin  of 
the  Americans  :  a  conformity  of  language 
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well  averred  would  without  doubt  decide  the 
queffion  ;  the  word  abba ,  baba ,  or  papay  and 
that  of  mama ,  which  from  the  |  antient  eaft- 
ern  languages  feem  to  have  paffed  with  very 
little  alterations  into  the  greateft  part  of  the 
languages  of  Europe,  are  common  to  a  great 
number  of  nations  in  America,  whole  lan¬ 
guage  is  in  other  refpedts  extremely  different. 
If  thefe  words  are  confidered  as  the  firft 
founds  that  children  are  able  to  articulate, 
and  confequently  as  thofe  which  muff  natu- 
rallv  be  adopted  by  parents  in  every  country 
to  make  them  ferve  for  figns  of  the  ideas  of 
father  and  mother  ;  yet  ftill  the  queftion  will 
remain,  how  comes  it  to  pafs  that  in  all  the 
languages  of  America,  where  thefe  words 
are  to  be  found,  their  fignification  hath  been 
preferved  without  varying  \  by  what  chance 
in  the  Omague  language,  for  example,  in 
the  center  of  the  continent,  hath  it  never  hap¬ 
pened  that  papa  fhould  fignify  mother,  and 
mama  father,  but  that  their  bonification 
there  hath  been  conftantly  fixed,  as  in  the 
languages  of  the  Eafi:  and  of  Europe  ? 

As  to  the  quejlion  Mr.  De  la  Condamine 
hath  propo/ed,  I  think  the  true  folution  of  it  is 
this  ;  the  vowel  a  is  the  mo  ft  eafy  of  pronuncia¬ 
tion, ,  and  you  may  obferve  infants  mimick  the 
found  long  before  they  are  able  to  articulate  ; 
by  degrees  they  join  Jome  confonant  to  it  \  now 

the  letter  m  is  the  leaf  difficult  of  all ,  in  Jhort , 

• 

|(  Y  id.  ITomer,  Iliad  vrtb,  verfe  408. 
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it  requires  only  a  gentle  finking  of  the  two  lifts, 
with  a  free  paffage  of  air  through  the  nofe  ; 
as  ma- ma  therefore  will  be  the  mo  ft  eafiy,  and 
by  conjequence  the  foonejl  pronounced,  it  will 
naturally  in  all  languages  be  applied  to  the  mo¬ 
ther,  with  whom  the  child  is  firjl  acquainted . 

I  obferved  at  Borja  the  latitude  to  be  4  de¬ 
grees  28  minutes  fouth,  and  the  variation  of 
the  compafs  near  9  degrees  towards  the  north- 
eaft. 

I  fet  out  from  thehce  the  14th  of  July  with 
father  Magnim,  who  was  willing  to  accom¬ 
pany  me  as  far  as  Laguna  3  we  left  the  15th 
to  the  north  of  us  the  mouth  of  the  Morona, 
which  defcends  from  the  V ulcano  of  Sangay, 
whofe  afhes  fly  fometimes  acrofs  the  provin¬ 
ces  of  Macas  and  Riobamba  beyond  Guaya¬ 
quil. 

The  19th  we  arrived  at  Laguna,  and  I 
obferved  the  latitude  to  be  5  degrees  14  mi¬ 
nutes. 

I  fet  out  with  two  canows  from  Laguna 
the  23d,  accompanied  by  Mr.  Maldonado. 
On  the  25th,  we  flopped  at  a  new  religious 
eftablifhment  of  Savages  called  Tameos ,  that 
have  been  very  lately  drawn  out  of  the  woods; 
their  language  is  of  an  inexpreffible  diffi¬ 
culty,  and  their  manner  of  pronouncing  it  is 
ft  ill  more  extraordinary  than  the  language  ; 
they  fpeak  without  founding  almoft  any  vow¬ 
el  ;  they  have  words  which  we  cannot  write 

even  imperfectly  without  employing  nine  or 
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ten  fyllables,  and  yet  thefe  words  pronounced 
by  them  feem  to  have  no  more  than  three  or 
four  ;  poet arrar arin couroac  fignifies  in  their 
tongue  the  number  three  s  it  is  happy  for 
thofe  who  have  any  bufinefs  with  them,  that 
their  arithmetic  doth  not  go  any  farther  ; 
however  incredible  it  may  appear,  this  is  not 
the  only  Indian  nation  that  is  in  this  condi¬ 
tion  ;  the  Brazilian  language,  which  is  fpoken 
by  a  people  Lefs  favage,  is  under  the  fame 
wants  when  they  have  pafled  the  number 
three >  they  have  nothing  but  a  vague  term 
which  means  a  multitude,  and,  in  order  to 
count  four,  are  obliged  to  borrow  the  aid  of 
the  Portuguefe  language. 

The  Yameos  are  very  fulfill  in  making 
1  ong  far baca?ies  (pop-guns)  which  is  the  ufual 
infiniment  of  the  Indians  for  killing  game  ; 
they  adjuft  to  it  little  arrows  that  are  made 
of  the  palm-tree  wood,  and,  inftead  of  a  fea¬ 
ther,  are  fledged  with  a  little,  roll  of  cotton, 
which  exadtly  fills  the  hollow  of  the  tube  ; 
they  dart  the  arrow  with  their  breath  to  30 
or  40  paces,  and  fcarce  ever  fail  to  hit  the 
mark. 

I  have  often  feen  a  canow  flop,  an  Indian 
land,  go  into  the  wood,  bring  down  a  mon¬ 
key  or  a  bird  perched  on  the  top  of  a  tree, 
carry  it  away,  take  up  his  oar  again,  and  all 
performed  in  lefs  than  two  minutes.  An  in- 
flrument  as  Ample  as  thefe  farbacanes  fupplies 
amongfl:  all  thefe  nations  the  want  of  fire¬ 
arms  ; 
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arms  -,  they  dip  the  point  of  thefe  little  ar¬ 
rows,  as  well  as  thefe  for  their  bows,  in  fo 
adtivc  a  poifon,  that  when  it  is  frefh  it  kills 
an  animal  in  lefs  than  a  minute,  if  it  but 
touches  the  blood.  Although  we  had  fowl¬ 
ing-pieces  we  feldom  fed  on  any  game  but 
what  was  killed  by  thefe  arrows,  and  often 
found  the  point  of  the  arrow  under  our 

teeth  :  but  the  venom  occafions  no  mifehief 

7  »  , 

when  taken  by  the  mouth,  as  Lucan  hath 
obferved  with  refpedt  to  the  poifons  of  Afri¬ 
ca, 

Ne  dubita ,  miles  y  tutos  haurire  liquores  : 

Noxia  ferpentum  ejl  admijio  f anguine  pejlis  : 

Morfu  virus  habent ,  et  fatum  dente  mi  nan «* 
tur  : 

Pocula  morte  eurent . — 

We  faw  at  Para  feveral  Portuguefe  that 
had  feen  the  fatal  effects  of  thefe  arrows  on 
their  comrades,  in  an  infant ,  and  from  a 
wound  no  bigger  than  the  prick  of  a  pin  ; 
fait,  but  more  certainly  fugar,  is  commonly 
thought  to  be  an  antidote  to  this  poifon. 

During  my  continuance  at  Cayenne,  I  had 
the  curiolity  to  try  if  the  venom  of  the  poi- 
foned  arrows,  which  I  had  kept  more  than  a 
year,  had  ftill  preferred  its  activity,  and  at 
the  fame  time  whether  fugar  was  in  reality  a 
counterpoifon  fo  efficacious  as  I  had  been  af- 
fured. 

A  fowl  llightly  wounded  by  blowing  from 
a  farbacane  a  little  arrow,  w.hofe  point  had 

been 
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been  fmeared  above  a  year  before  with  the 
venom,  lived  no  longer  than  7  minutes  and 
half  ;  another  wounded  in  the  pinion  with 
one  of  thefe  fame  arrows,  but  which  had  been 
frefhly  dipped  in  the  venom  diluted  with 
water,  and  was  immediately  drawn  out  again 
from  the  wound,  appeared  drowly  in  a  mi¬ 
nute  after  5  convuliions  foon  followed,  and 
although  we  made  it  fwallow  fugar,  the 
fowl  expired  ;  a  third,  pricked  in  the  fame 
place  with  the  fame  arrow  frefh  dipped  in  the 
poifon,  having  had  the  fame  remedy  imme¬ 
diately  applied,  gave  no  fign  of  any  diforder. 

I  repeated  the  fame  experiments  at  Leyden, 
in  the  prefence  of  Melt  Muflenbroek,  Al- 
binus,  and  Vanfwieten,  the  23d  of  January 
1745  >  t^e  poifon,  whofe  violence  muft  have 
been  very  much  weakened  by  the  length 
of  time,  and  the  cold  weather,  had  not  its 
effeit  under  five  or  fix  minutes  ;  but  the  fu¬ 
gar  was  given  writh  Jdt  fuccefs  ;  only  the 
fowl  that  took  it  appeared  to  live  a  little  lon¬ 
ger  than  the  other  5  the  experiment  was  not 
repeated. 

This  poifon  is  an  extrait  made  by  diltilla- 
tion  from  the  juices  of  feveral  forts  of  plants, 
and  particularly  certain  creepers  (called  lia¬ 
nes;)  they  fay  that  there  are  more  than  thirty 
forts  of  herbs  or  roots  which  enter  into  the 
compofition  of  the  poifon  made  by  the  Ticu- 
nas  ;  it  was  this  I  made  my  experiments  with, 
and  it  is  the  molt  in  efteem  of  all  the  forts 
-  8  known 


PHYSICS. 

known  along  the  river  of  the  Amazons. 
The  Indians  compofe  it  always  in  the  fame 
manner,  and  follow  the  procefs  they  have 
received  from  their  anceftors  as  fcrupuloufly 
as  oar  pharmacopæias  proceed  in  the  Solemn 
composition  of  the  theriaca  ;  tho’  probably 
that  great  multiplicity  of  ingredients  is  no 
more  neceffary  in  the  Indian  poifon,  than  in 
the  European  antidote . 

The  reader  undoubtedly  will  be  fa rprized 
at  what  I  am  going  to  mention,  that  amongft 
thele  people,  who  have  at  their  difpofal  fo 
certain  and  fo  fpeedy  a  means  of  fatisfying 
their  hatred,  jealoufy,  and  revenge,  fo  fub- 
tile  a  poifon  fhould  be  fatal  only  to  monkeys, 
apes,  and  birds  :  especially  when  it  is  consi¬ 
dered  that  thefe  people,  fo  harmlefs,  are  at 
the  fame  time  favages,  and  mofl  commonly 
deditute  of  any  notion  of  religion. 

I  cannot  forbear  obferving  that  the  mojl  fa¬ 
ro  age  and  the  mofl  Jhipid  people  have  been  the 
mojl  ingenious  in  the  arts  of  pot  fining,  and 
have  contrived  finch  methods  of  giving  a  fpeedy 
or  at  other  times  a  flow  but  certain  death ,  as 
have  greatly  puzzled  the  philofophers  of  civi - 
li fed  countries  to  dif cover.  But  the  reafin  feems 
to  be  this,  If  it  be  an  animal  poifon  made  ufe 
of  (as  Pliny  reports  of  the  Scythians  that  they 
poifoned  their  arrows  with  the  fames  of  vipers) 
that  the  animals  are  lefs  vigorous  with  their 
poifons  in  the  colder  and  more  ci  vilified  coun¬ 
tries  y  or  if  the  poifon  be  derived  from  plants , 
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that  thcfe  plants  arc  either  not  found  in  thefe 
cowitrics,  or  greatly  degenerate  by  the  foil  and 
climate .  I  beg  leave  to  produce  an  instance, 
which  will  at  the  fame  time  give  light  and 
authority  to  a  pafjage  in  the  Cyri  Expedite 
Lib.  iv. 

Xenophon  mentions  in  the  famous  retreat  of 
the  ten  thou  fan  d  cc  that  the  foldiers  fucked 
“  fome  honey-combs  in  a  place  near  Trebi- 
tc  zonde  where  there  was  a  great  number  of 
<c  bee-hives,  that  all  who  fucked  them  be- 
“  came  intoxicated,  vomited,  and  purged  ; 
cc  not  one  was  able  to  Hand  upon  his  legs, 
“  thofe,  who  had  taken  but  little,  were  like 
cc  men  drunk,  but  thofe,  who  had  taken  a 
tc  good  deal,  were  like  men  mad,  and  fome 
cc  lay  like  men  dead  :  the  next  day  about  the 
*c  fame  hour  they  recovered  their  fenfes,  but 
cc  it  was  three  or  four  days  before  they  were 
cc  entirely  reftored,  as  if  they  had  taken  a 
cC  poifon.”  Lhis  fadl  cannot  be  a  romance 
from  Jo  grave  a  writer  y  who  was  prefent  and 
for  a  confiderable  time  had  the  principal  com¬ 
mand.  Mr.  cf ournefort  in  his  travels  through 
this  country  was  particularly  attentive  to  this 
account  of  Xenophon ,  and  obferves  that  the 
chamærhododendros  pontica,  maxima,  mef- 
pili  folio,  flore  luteo,  which  grows  commonly 
in  the  neighbourhood  of  Ere  bi  zonde,  hath  thefe 
èffetts,  and  that  even  its  fmell  aff'edls  the  head , 
he  judges  therefore  that  the  honey  had  been  ex - 
trailed  by  the  bees  from  the  chamærhododendros, 

and 
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tnd  adds ,  that  father  Lamherti  a  miffionary 
obferves  that  the  honey  which  bees  gather  front 
a  certain  jhrub  of  Colchis  or  Mingrelia  is  dan - 
gerous ,  canfes  'vomiting  ,  from  the  defc?  ip - 
tion  Mr.  Lamberti  hath  given  of  the  jhrub > 

Mr.  Tour  ne  fort  pronounces  it  to  be  the  cha- 
mœrhododendros ,  mefpili  folio  ;  zA  fmell  very 
much  refembles  the  honey  fuckle  sy  but  is  much 

fl ronger.  Vid.  memoirs  1704,  pag*  35 I# 

It  is  but  within  a  few  centuries  that  the 
lauro-cerafus  was  imported  into  Europe ,  from 
Trebizonde ,  and  but  within  a  few  years  that 
it  hath  been  found  to  afford  fo  judden  a  poifon  ; 

I  know  fome  other  vegetable  extracts  that  give 
as  fpeedy  a  death ,  but  as  they  are  not  commonly 
known,  I  Jhall  not  divulge  them.  Eut  to  re¬ 
turn  to  my  fubjeël,  as  thefe  plants  grow  only  in 
the  hot  countries  or  at  leaf  degenerate  fre- 
quently  by  being  tr  an  [planted,  it  is  no  wonder* 
that  the  inhabitants  of  thofe  countries y  alt  ho 
favages,  Jhould  be  the  firft  difcoverers  of  fuch 
poifonsy  and  the  moft  artful  in  applying  them. 

The  next  day,  26th,  I  founded  the  river 
in  a  place  free  from  any  ifland,  where  its 
bed,  that  a  little  above  was  4200  feet  wide, 
had  contracted  itfelf  to  lefs  than  900  ;  I  found 

no  bottom  at  80  fathom. 

A  little  further  on  the  fouth  fide  of  the 
river  we  met  with  the  mouth  oi  the  Ucayale , 
one  of  the  greateft  rivers  that  run  into  the 
Maragnon.  Below  the  Ucayalé  the  breadth 
Vol.  I.  Z 
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of  the  Maragnon  enlarges  greatly,  ,and  the 
number  of  its  ifiands  increafes. 

The  27th  in  the  morning  we  landed  at  the 
million  of  St.  Joachim,  compofed  of  feveral 
Indian  nations,  and  particularly  of  the  Oma¬ 
guas  >  formerly  a  very  powerful  people.  A 
nation  that  bears  the  fame  name  Omaguas , 
and  which  dwells  near  the  fource  of  one  of 
thofe  rivers  that  rife  in  the  new  kingdom  of 
Granada,  and  run  into  the  Maragnon  ;  the 
ufe  of  clothes  which  we  found  eftablifhed 
amongft  the  Omaguas  alone  of  all  the  nations 
that  people  the  borders  of  the  Amazon  -,  fome 
remains  of  the  ceremony  of  baptifm,  and 
fome  disfigured  traditions,  are  an  evidence  of 
the  tranfmigration  of  this  people.  Father 
Samuel  Fritz  had  converted  them  to  the 
chriftian  religion  at  the  end  of  the  lafl  cen¬ 
tury,  and  there  were  reckoned  then  in  their 
country  thirty  villages  marked  with  their 
names  on  the  map  of  that  father.  All  the 
inhabitants  of  thefe  villages,  frighted  by  the 
incurfions  of  fome  robbers,  that  came  to  get 
(laves  amongft  them,  difperfed  into  the 
woods,  or  into  the  Spanifh  and  Portuguefe 
millions. 

The  name  of  Omaguas  in  the  language  of 
Peru,  as  well  as  that  ol  Cambevas ,  which 
the  Portuguefe  of  Para  give  them  in  the  lan¬ 
guage  of  Brazile,  fignifies  flat-head.  The 
reafon  of  this  name  is,  that  thefe  people  have 
an  odd  cuftom  of  prefling  between  two 

boards 
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boards  the  upper  part  of  the  head  of  children 
as  foon  as  they  are  born,  and  procuring  them 
the  ftrange  figure  that  refults  from  thence, 
in  order  to  make  them  referable,  as  they  fay, 
the  full  moon. 

The  Omaguas  make  great  ufe  of  two  forts 
of  plants,  the  one  is  called  by  the  Spaniards 
jloripondio ,  the  flower  of  which  hath  the 
figure  of  a  bell  inverted  j  the  other  in  the 
Omagua  language  is  named  curupa  \  they  are 
both  purgative.  Thefe  people  procure  them- 
felves  by  means  of  thefe  plants  a  drunkennefs, 
that  lafts  for  24.  hours  ;  during  which  they 
have  very  ftrange  vifions.  They  take  like  - 
wife  the  curüpa  in  powder  as  we  take  fnuff, 
but  with  greater  ceremonies  :  they  make  ufe 
of  a  reed  terminated  like  a  fork,  or  in  the 
fhape  of  the  letter  Y  ;  a  branch  is  inferted 
into  each  nofiril  :  this  operation  followed  by 
a  violent  infpiration,  caufes  them  to  make 
wry  faces  that  are  very  ridiculous  in  the  eyes 
of  an  European,  who  cannot  forbear  referring 
every  thing  to  his  own  cuftoms. 

The  language  of  the  Omaguas  is  as  foft  and 
eafy  to  pronounce,  and  even  to  learn,  as  that 
of  the  Yameos  is  rough  and  difficult:  it  hath 
not  the  leaft  conformity  with  the  language  of 
Peru  nor  of  Brazil,  the  former  of  which  is 
fpoken  above  and  the  latter  below  the  coun¬ 
try  of  the  Omaguas,  along  the  courfe  of  the 
river. 

Z  2  The 
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The  multitude  and  diverfity  of  trees, 
fhrubs,  and  plants  on  the  borders  of  the  river 
of  the  Amazons,  and  of  the  other  rivers  that 
empty  themfelves  into  it,  are  immenfly 
great  ;  and  to  many  of  them  great  virtues  are 
attributed  by  the  natives.  This  at  lead:  is 
certain,  that  from  hence  were  obtained  the 
bark,  the  ipecacuanha,  farfaparil,  guajacum, 
&c.  And  one  would  think  that  fuch  a  trea- 
fure  already  found  would  incite  the  curious 
botanift,  *  and  the  beneficent  phyfician  to 
make  further  enquiries  in  a  country  fo  fertile. 

What  ftrikes  a  dranger  the  mod:  is  the 
vad.  variety  of  creepers,  fome  winding  in 
ferpentine  folds  round  trees  and  flirubs,  and, 
after  having  reached  to  a  great  height,  ftrike- 
ing  back  again  to  the  ground  take  frefh  root, 
and  fhoot  themfelves  forth  anew  ;  others  car¬ 
ried  obliquely  by  the  wind  or  fome  other  ac¬ 
cident  fpread  themfelves  from  tree  to  tree, 
and  forming  a  confufion  of  cordage  prefent  to 
the  fight  the  fame  appearance  as  the 
of  a  fhip. 

The  gums,  the  refins,  the  balfams,  all  the 
juices  that  flow  by  incifion  from  divers  forts 
of  trees,  and  the  different  oils  that  are  ex- 
traded  from  them,  are  innumerable.  The 
rofin,  called  cahoutchou  in  the  countries  of 
the  province  of  Quito  bordering  on  the  fea, 
is  likewife  very  common  on  the  borders  of 
the  Maragnon,  and  ferves  for  the  fame  ufes. 
When  it  is  frefli,  they  give  it  by  moulds  what 

form 
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form  they  pleafe  3  it  is  impenetrable  by  rain, 
but  what  renders  it  more  remarkable  is  its 
great  elafticity.  They  make  bottles  of  it, 
which  have  an  advantage  over  glafs  in  not 
being  brittle,  butts,  and  hollow  bowls,  which 
become  flat  by  preffure,  and  as  foon  as  they 
are  free  from  conflraint  refume  their  former 
figure.  The  Portuguefe  of  Para  have  taught 
the  Omaguas  to  make  with  the  fame  rofin 
pumps  or  fyringes,  in  the  fhape  of  a  pear, 
which  have  no  need  of  a  pifton,  but  fquirt 
the  water,  they  are  filled  with,  by  fqueezing. 

We  changed  our  canows  and  their  equip¬ 
ment  at  St.  Joachim.  Mr.  Maldonado  and 
l  had  come  from  Laguna  in  two  canows,  the 
one  42  the  other  44  feet  long,  and  each  was 
only  3  feet  wide  and  formed  of  a  Angle  trunk 
of  a  tree.  We  had  16  rowers  divided  be¬ 
tween  the  two,  who  are  placed  from  the 
head  of  the  veflfel  to  about  the  middle  ;  the 
paffenger  and  his  equipage  are  at  the  ftern, 
and  fheltered  from  the  rain  under  a  canopy, 
made  with  great  art  by  the  Indians  of  the 
leaves  of  the  palm  tree  interwoven. 

Having  changed  our  canows  we  departed 
from  St.  Joachim  the  29th  of  July  and  ar¬ 
rived  at  the  mouth  of  the  Napo  the  31ft.  I 
found  the  latitude  to  be  3  degrees  24  minutes 
fouth.  The  difference  of  meridians  between 
Paris  and  the  mouth  of  the  Napo  I  obferved, 
by  the  emerfion  of  the  firft  fatellite  of  Jupiter 
that  night,  to  be  4  hours  -f.  I  judged  the 
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total  breadth  of  the  river  Maragnon  to  be 
5400  feet  below  the  ifland,  for  I  could  not 
meafure  more  than  one  arm  of  it  geometri¬ 
cally  :  the  Napo  appeared  to  be  3600  feet 
wide  above  the  iflands,  that  lie  difperfed  at 
its  mouth. 

After  I  had  made  my  obfervations  we  im¬ 
mediately  departed,  and  the  next  day  in  the 
morning  the  fir  ft  of  Auguft  landed,  at  10  or 
12  leagues  diftance  from  the  mouth  of  the 
Napo,  at  Pevas ,  which  is  at  prefent  the  lafl 
of  the  Spanifh  millions  upon  the  borders  of 
the  Maragnon.  Father  Fritz  had  extended 
them  more  than  200  leagues  lower,  but  the 
Portuguefe  in  1710  got  poffeftion  of  the 
greateft  part  of  that  country. 

The  name  Pevas,  which  the  town  bears 
where  we  landed,  is  the  name  of  an  Indian 
nation  that  now  makes  a  part  of  its  inhabi¬ 
tants  ;  for  there  are  collected  thither  Indians 
of  divers  nations  and  different  languages;  the 
greateft  part  of  the  new  inhabitants  of  Pevas, 
are  not  yet  chriftians,  they  are  favages  but 
lately  drawn  out  of  the  forefts;  the  work  hi¬ 
therto  hath  been  to  humanize  them,  which  is- 
no  fmall  labour,  and  juftly  compared  to  the 
taming  of  lions  : 

Silvefres  homines  facer  interprcfque  deorum 

Cœdibus  et  vi  Bu  fee  do  deterruit  Orpheus  ; 

DiBus  ob  hoc  lenire  tigres ,  rabidefq ;  leones. 

I  fhall  not  enlarge  on  the  manners  and 
cuftoms  of  thefe  nations,  and  of  a  great  num¬ 
ber 
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ber  of  others  that  I  have  feen,  bat  as  far  as 
they  have  relation  to  phyfics  and  natural  hif- 
tory  j  thus  I  (hall  not  fpeak  of  their  com¬ 
merce  nor  indudry  j  I  fhall  give  no  defcrip- 
tion  of  their  dances,  indruments  of  mufic, 
feftivals,  different  forts  of  arms,  utenfils  for 
filling  and  (hooting,  their  odd  ornaments  with 
bones  of  animals,  and  fidi-bones  put  into  their 
noftrils  and  lips  ;  I  (hall  barely  mention  their 
cheeks  being  made  full  of  holes  for  duffing 
in  the  feathers  of  birds  of  various  colours,  and 
fhall  dwell  only  on  a  fail  that  may  employ 
the  reflection  of  anatomifts  3  which  is  the 
monjirous  extenfion  of  the  lobe  of  the  inferior 
extremity  of  the  ear  in  fome  of  thefe  various 
nations,  without  the  thicknefs  of  the  ear  be¬ 
ing  fenfibly  diminifhed  by  it  ;  we  have  been 
furprifed  to  fee  what  is  commonly  called  the 
tip  of  the  ear  4  or  5  inches  long,  and  bored 
with  a  round  hole  an  inch  and  half  in  diame¬ 
ter  ;  but  we  were  told  that  we  faw  nothing 
extraordinary  in  this  kind.  The  hole  being 
made  with  a  fifh  bone,  they  infert  into  it  at 
firft  a  little  cylinder  of  wood,  to  which  they 
fubditute  one  that  is  bigger  in  proportion  as 
the  hole  enlarges,  kill  at  lad  the  end  of  the 
ear  hangs  down  upon  their  fhoulder.  Their 
fined:  drefs  confifls  in  filling  this  hole  with  a 
large  nofegay,  or  tuft  of  herbs  and  flowers, 
which  ferves  them  as  a  pendant. 

The  problem  propofed  by  Mr .  De  la  Conda- 
mine  appears  to  me  analogous  to  what  we  ob~ 
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ferve  of  the  progrefs  of  nature  in  other  infan - 
ces  of  a  w  and  gradual  increafe  ;  f  or  exam¬ 
ple  >  the  pregnant  liter  us ,  whilf  it  enlarges > 
doth  not  become  thinner ,  but  rather  grows 
thicker  by  diflenfion  ;  and  the  reafon  fee  ms  to  be 
the  greater  flux  of  humours  derived  to  the  part. 

They  reckon  it  fix  or  feven  days  journey 
by  land  from  Pevas,  the  lalt  of  the  Spanifh 
millions,  to  San  Paulo,  the  firft  of  the  Por- 
tuguefe,  which  we  performed  by  water  in 
three  days  and  three  nights  ;  in  this  interval 
you  find  no  habitation  on  the  borders  of  the 
river  ;  the  bed  of  the  river  enlarges  there  fo 
considerably  that  one  of  its  arms  alone  is  fome- 
times  near  a  mile  broad.  As  this  great  ex¬ 
tent  of  water  gives  a  vaft  power  to  the  wind, 
real  tempefts  rife  and  frequently  drown  ca- 
nowsj  we  had  two  ftorms  in  our  paflage 
from  Pevas  to  San  Paulo,  but  by  the  great 
experience  of  our  Indians,  and  the  frequent 
conveniency  of  putting  into  fome  creek  or  ri¬ 
vulet  that  empties  itfelf  into  the  river,  and 
waiting  ’till  the  ftorm  was  over,  we  efcaped 
all  danger. 

One  of  the  greeted  perils  in  this  naviga¬ 
tion  is  the  meeting  with  fome  trunk  of  a  tree 
rooted  up,  run  a-ground  into  the  fand  or 
rnud,  and  concealed  under  water  ;  which 
would  put  the  canow  in  danger  of  over-tur¬ 
ning  or  splitting;  as  it  happened  to  us  once 
in  drawing  to  land,  in  order  to  cut  fome  Ivood 
whofe  virtues  wTere  -boafted  of  for  the  cure  of 
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the  dropfy  ;  to  avoid  this  inconvenience  the 
canows  keep  at  a  diftance  from  the  fhore. 
There  is  another  accident  much  rarer,  but 
always  fatal,  which  you  run  the  rifk  of  by 
keeping  too  near  the  edges  of  the  river  5  this 
is  the  fudden  fall  of  feme  tree,  either  by  de¬ 
cay,  or  becaufe  the  earth  that  fupported  it 
hath  been  undermined  by  the  waters. 

We  reached  in  five  days  and  five  nights 
navigation  from  San  Paulo  to  Coari  ;  in  this 
interval  the  Amazon  receives  on  the  north 
fide  two  great  and  famous  rivers,  the  firft  is 
the  Iça,  that  rifes  from  the  neighbourhood 
of  Pajio ,  to  the  north- eaft  of  Quito  :  the  fé¬ 
cond  is  the  Tupura ,  which  hath  its  fources 
towards  Mocoa ,  (till  further  north  5  this  ri¬ 
ver  is  a  true  geographical  wonder  on  account 
of  the  feveral  Angularities  which  are  particu¬ 
lar  to  it  ;  it  is  the  fame  as  Mr.  Delifle,  in  his 
map  of  America,  in  1703,  names  Caqueta , 
and  hath  improperly  fupprelfed  in  his  edition 
of  the  fame  map  in  17225  it  is  flill  called 
Caqueta  in  its  upper  parts,  but  that  name  is 
entirely  unknown  at  its  mouths,  by  which  it 
empties  itfelf  into  the  Amazon  5  I  fay  its 
mouths ,  for  there  are  really  feven  or  eight  dif¬ 
ferent  o?iesy  formed  by  as  many  arms  that  de¬ 
tach  themfelves  fuccefiively  from  the  princi¬ 
pal  canal,  and  fo  wide  one  from  another,  that 
there  is  near  80  leagues  diftance  between  the 
firft  mouth  and  the  laft  5  the  Indians  give 
them  divers  names,  which  hath  occafioned 
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them  to  pafs  for  different  rivers  :  one  of  the 
moft  conliderable  of  its  branches  is  called  by 
them  Yupura,  and  to  conform  myfelf  to  the 
mfage  of  the  Portuguefe,  who  have  extended 
this  name  ftill  higher  up  the  river,  I  fliall  call 
by  the  name  Yupura,  not  only  the  arm  Jo 
named  anciently  by  the  Indians,  but  likewife 
the  trunk  from  whence  this  branch,  and  all 
the  fucceeding  arife  ;  all  the  country  through 
which  they  run  is  fo  low,  that  in  the  feafon 
when  the  river  of  the  Amazons  fwells,  the 
whole  country  is  floated  :  the  borders  of  the 
Yupura  are  inhabited  in  fome  places  by  a  wild 
and  fierce  people,  that  deftroy  one  another, 
and  lèverai  of  them  ftill  eat  their  prifoners. 

In  the  courfe  of  our  navigation  we  had 
enquired  every  where  of  the  Indians  of  divers 
nations,  whether  they  had  any  knowledge  of 
thofe  warlike  women ,  whom  Orellana  pre¬ 
tended  to  have  met  with,  and  whether  it  was 
true  that  they  lived  remote  from  the  com¬ 
merce  of  men,  admitting  them  only  once  in 
the  year,  as  father  d’  Acuna  relates  ;  we  were 
told  by  all  that  they  had  beard  their  fathers 
fay  /<?,  and  added  a  thoufand  particularities, 
too  long  to  repeat,  but  all  tending  to  confirm 
the  report  that  there  had  been  formerly  a  re¬ 
public  of  women,  that  lived  alo?ie  without 
the  fociety  of  men,  and  that  they  had  retired 
towards  the  north  very  far  within  land,  along 
the  Black  River ,  or  near  one  of  thofe  that  de- 
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fcend  from  the  fame  country  into  the  Ma- 


ragnon. 


I  mud  own  that  if  there  ever  were  any 
Amazons,  this  country  is  the  mod  likely  to 
have  excited  in  women  the  courage  and  re- 
folution  of  withdrawing  from  the  fociety  of 
men ,  by  whom  they  are  accudomed  to  wars, 
and  at  the  fame  time  treated  as  flaves  ;  how¬ 
ever,  I  cannot  think  there  are  any  fubfiding 
at  prefent,  but  that  either  they  have  been  fub- 
dued,  or  elfe  tired  of  their  folitude,  the 
daughters  have  at  length  lod  the  averfion  of 
their  mothers  to  men .  Some  of  their  cuf- 
toms,  and  particularly  that  of  cutting  off  one 
of  their  breads,  are  circum dances  probably 
added  by  the  Europeans  prepoffeffed  with  the 
cudoms  that  have  been  attributed  to  the  an- 
tient  Amazons  of  Afia, 

Ducit  Amazoni dnm  lunatis  agmina  peltis 
Penthejilea  furens ,  mediifq 5  in  mi lli bus  ardefy 
Aurea  fubneBens  exfeBce  cingula  mammœ 
Bellatrix ,  audetque  viris  concurrere  Argo: 
The  20th  of  Augud  we  departed  from 
Coari,  with  a  new  canow  and  frefh  Indians  ; 
the  fame  day,  and  the  next  day  after  our  de¬ 
parture,  we  left  on  the  north  fide  of  the  ri¬ 
ver  the  two  lad  mouths  of  the  Yupura,  and 
the  day  following  we  left  to  the  fouth  the 
mouths  of  the  river  at  prefent  called  Purus , 
but  formerly  Cuchivara  ;  this  river  is  not  in¬ 
ferior  to  any  that  run  into  the  Maragnon  ; 
feven  or  eight  leagues  below  the  entrance  of 
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the  Purus,  feeing  the  river  without  iflands, 
and  near  7200  feet  wide,  I  tried  to  found 
the  depth,  but  could  find  no  bottom  at  103 
fathom. 

On  the  23d  we  went  up  a  little  way  the 
Rio  Negro ,  or  black  river,  which  is  a  fea  of 
frefli  water  that  the  Amazon  receives  on  its 
north  fide.  The  map  of  father  Fritz,  who 
never  went  up  the  Rio  Negro,  and  the  map 
of  America  in  1722  by  Mr.  Delifie,  copied 
from  father  Fritz,  make  this  river  run  from 
north  to  fouth  ;  but  it  is  certain  from  the  re¬ 
ports  of  all  that  have  gone  up  the  river,  that 
it  comes  from  the  weft  and  runs  eaftward, 
inclining  a  little  to  the  fouth  ;  I  myfelf  law 
that  fucb  is  its  direction  for  feveral  leagues 
above  its  mouth,  by  which  it  enters  into  the 
Amazon  in  fo  parallel  a  direction,  that  was  it 
not  for  the  tranfparency  of  its  waters  (which 
hath  occafioned  the  name  of  black  to  be  given 
it)  one  fhould  take  it  for  an  arm  of  the  Ama¬ 
zon,  feparated  by  an  illand.  At  the  fort  built 
by  the  Portuguefe  two  leagues  above  the 
mouth,  I  meafured  the  breadth  of  the  Rio 
Negro  in  its  narrowed:  part,  and  found  it  to 
be  7218  feet,  and  obferved  3  degrees  9  mi¬ 
nutes  latitude. 

The  Rio  Negro  hath  been  frequented  by 
the  Portuguefe  for  more  than  a  century,  and 
they  carry  on  there  a  great  trade  of  Haves  ; 
there  is  continually  a  detachment  from  the 
garrifon  of  Para  incamped  on  its  borders,  in 
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order  to  keep  the  Indians  in  awe,  and  to  fa¬ 
vour  the  commerce  of  (laves  within  the  li¬ 
mits  prefcribed  by  the  laws  of  Portugal  $ 
which  do  not  allow  the  depriving  any  one  of 
liberty  unlefs  his  condition  is  made  better  by 
being  a  (lave  ;  fuch  are  thofe  unhappy  cap¬ 
tives  that  are  appointed  to  be  killed,  and  to 
ferve  for  food  to  their  enemies,  amongft  thofe 
nations  that  have  this  barbarous  cuftom,  as 
we  have  mentioned  before  ;  for  this  reafon 
the  flying  camp  of  the  Black  River  bears  the 
name  of  the  ranfom  troop . 

After  going  up  the  Black  River  for  a  fort¬ 
night,  three  weeks  or  more,  one  finds  it  much 
larger  than  at  its  mouth,  on  account  of  the 
great  number  of  iflands  and  lakes  that  it 
forms  ;  the  antient  map  of  Mr.  Delifle  is  in 
this  refpect  more  exadt  than  the  new.  In  all 
this  interval  the  ground  of  the  borders  is 
high,  and  never  fubjedt  to  floods,  the  woods 
are  lefs  full  of  thickets,  and  in  fhort  the 
whole  country  hath  a  different  face  from  that 
of  the  borders  of  the  Amazon. 

We  heard  at  the  fort  of  the  Black  River 
very  particular  accounts  of  the  communica¬ 
tion  of  that  river  with  the  Orinoque,  and 
confequently  of  the  Orinoque  with  the  Ama¬ 
zon  ;  I  myfelf  converfed  with  an  Indian  wo¬ 
man,  whofe  habitation  was  on  the  borders  of 
the  Orinoque,  and  who  had  been  brought 
from  her  own  houfe  in  a  canow  to  Para,  all 
the  way  by  water.  Since  my  return  I  have 
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received  an  account  in  a  letter  fent  me  from 
Para  by  the  Rev.  father  John  Ferreyra,  rec¬ 
tor  of  the  college  of  Jefuits,  that  the  Portu- 
guefe  of  the  flying  camp  on  the  Black  River, 
having  gone  up  from  river  to  river,  met  laft 
year,  1744,  the  fuperior  of  the  Jefuits  of  the 
Spanifh  millions  on  the  borders  of  the  Orino- 
que,  with  whom  the  Portuguefe  had  returned 
by  the  fame  paflfage,  and  without  landing, 
quite  to  their  camp  on  the  Black  River,  which 
mediates  the  intercourfe  of  the  Orinoque  with 

the  Amazon  ;  this  fa6t  therefore  can  be  no 

*  * 

longer  doubted. 

The  communication  of  the  Orinoque  and 
the  Amazon,  thus  recently  attefted,  may  pafs 
for  a  kind  of  difeovery  in  geography  ;  as  the 
connexion  of  thefe  two  rivers,  although  mark¬ 
ed  without  any  doubt  in  antient  maps,  hath 
been  univerfally  fuppreffed  by  modern  geo-* 
graphers  in  the  new,  and  treated  as  chimerical. 

It  is  in  that  ifland,  the  greateft  of  the 
known  world,  formed  by  the  Amazon  and 
Orinoque  connected  by  the  Black  Riven,  and 
which  may  be  called  the  Mesopotamia  of  the 
new  world ,  that  there  have  been  long  fought 
a  pretended  golden  lake  of  Pari  ma,  and  an 
Imaginary  city  of  Manoa  del  Dorado  -,  a  fearch 
that  hath  coft  the  lives  of  fo  many  men,  and 
amongft  the  reft  of  Sir  Walter  Raleigh,  a  fa¬ 
mous  navigator,  and  one  of  the  fineft  geni- 
uflfes  of  England,  whole  tragical  hiftory  is 
fufficiently  known* 
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The  clear  cryftal  waters  of  the  Black  River 
had  icarce  loft  their  tranfparency,  by  mixing 
with  the  whitifti  and  muddy  waters  of  the 
Amazon*  before  we  faw  on  the  fouth  fide 
the  firft  mouth  of  another  river,  that  is.  very 
little  inferior  to  the  preceding,  nor  is  it  lefts 
frequented  by  the  Portuguefe  :  they  have 
named  it  Rio  da  Madeira  or  river  of  wood  ; 
in  order  to  give  an  idea  of  the  extent  of  its 
courfe,  it  is  iufficient  to  mention  that  in  1741 
they  went  up  this  river  as  far  as  the  neigh¬ 
bourhood  of  Santa-Cruz  de  la  Sierra,  an 
epifcopal  city  of  the  upper  Peru,  fituated  17 
degrees  and  half  of  fouth  latitude. 

The  Amazon  below  the  mouth  of  the 
Madeira  is  commonly  a  league  broad  ;  it  is 
here  that  the  Portuguefe  of  Para  begin  to 
give  it  the  name  of  River  of  the  Amazons. 
Above  that  they  call  it  Rio  de  Solimoes  or  ri¬ 
ver  of  poifons ,  probably  on  account  of  the 
poifoned  arrows. 

On  the  28th  we  pafied  the  mouth  of  the 
river  famundas ,  lying  on  our  left  $  father 
d’ Acuna  names  it  Cunuris ,  and  pretends  it  to 
be  the  river  where  Orellana  was  attacked 
by  thofe  warlike  women,  whom  he  called 
Amazons. 

A  little  below  on  the  fame  fide  we  landed 
at  the  foot  of  the  Portuguefe  Fort  of  Pauxisy 
where  the  bed  of  the  river  is  confined  within 
a  ftreight  about  a  mile  broad.  The  tide 
reaches  as  far  as  this  ftreight,  at  leaft  it  is 
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perceivable  there  by  die  fwelling  of  the 
waters  of  the  river,  which  is  to  be  remarked 
every  twelve  hours,  and  is  every  day  later  as 
on  the  coaft. 

The  utmoft  height  of  the  tide,  which  I 
meafured  at  Para,  is  but  io  feet  and  i  in  the 
greateft  fpring-tides  :  but  it  is  not  to  be  con¬ 
cluded  from  thence  that  the  river  from  Pauxis 
to  the  fea,  which  is  a  courfe  of  200  leagues 
and  upwards,  hath  no  more  than  10  feet 
and  i.  declivity;  altho’  fuch  a  conclufion 
would  appear  to  correfpond  with  the  height 
of  the  mercury,  that  I  obferved  at  the  Fort 
of  Pauxis  (  which  is  14.  fathom  above  the 
level  of  the  water)  to  be  about  1  line  4  lefs 
than  at  Para  on  the  fea  fhore. 

The  2d  of  September  we  departed  from 
Pauxis  ;  on  the  5th  in  the  evening  I  obferved 
at  fun-fet  the  variation  of  the  compafs  5  de¬ 
grees  and  half  to  the  eaft.  As  we  could  find 
no  proper  place  to  land  at,  I  made  my  ob- 
fervation  on  the  trunk  of  a  tree  rooted  up, 
which  the  current  had  driven  on  the  edge  of 
the  river.  We  had  the  curiofity  to  meafure 
it  and  found  its  length  between  root  and 
branches  84  feet,  and  its  circumference  24, 
altho’  it  was  withered  and  (tripped  of  its  bark. 
By  this  tree  which  mere  chance  offered  us, 
by  the  fize  of  their  (hallops,  called  pirogues, 
made  out  of  the  fingle  trunk  of  a  tree,  and  by 
a  table  of  a  fingle  piece  8  or  9  feet  long,  up¬ 
on  4  and  half  broad,  of  an  hard  and  polifhed 
5  wood, 
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wood,  which  we  law  at  the  governor’s  houfe 
at  Para,  one  may  judge  of  the  loftinefs  and 
beauty  of  the  woods  on  the  borders  of  the 
Amazon  and  of  ieveral  rivers  that  join  them- 
lelves  to  it. 

I  Ihould  have  mentioned  that  on  the  4th 
of  September  we  began  to  fee  lome  moun¬ 
tains  on  the  north  fide,  at  fome  leagues  with¬ 
in  land.  It  was  a  new  fight  to  us,  who  had 
been  navigating  from  the  Pongo  two  months 
without  feeing  the  lea  It  hill. 

The  moft  troublefome  thing  in  the  whole 
courfe  of  our  navigation  was  the  prodigious 
number  of  gnats  and  flies  of  all  forts  >  there 
are  feafons  and  places,  particularly  in  the 
country  of  the  Omaguas,  where  you  are  con¬ 
tinually  enveloped  with  a  thick  cloud  of  thefe 
flying  infedls,  whole  flings  caufe  an  exceffive 
itching. 

The  greatefl  known  fifh  of  frefh  water  is 
that  to  which  the  Spaniards  and  Portuguele 
have  given  the  nafme  of  pexe-buey  ( oxfijh) 
but  it  muft  not  be  confounded  with  the  phoca 
or  fea-calf  This  I  am  fpeakmg  of  feeds  on 
grafs  of  the  borders  of  the  river  Amazon. 
Its  jlcjh  and  fat  very  much  refemble  tboje  of 
veal  ;  the  female  hath  dugs  with  which  fhe 
fuckles  her  young.  Father  d’ Acuna  makes 
the  refemblance  of  this  fifh  to  the  ox  ftill 
more  complete,  by  attributing  to  it  horns, 
which  nature  hath  not  armed  it  with.  Pro¬ 
perly  (peaking,  it  is  not  amphibious,  iince  it 

Vol.  I.  ^  A  a  never 
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«  » 

never  cornes  inti  rely  out  of  water,  neither 
can  it,  having  only  two  fins  fituated  pretty 
near  the  head,  which  are  flat  and  round  in 
form  of  oars  1 5  or  j  6  feet  long,  and  iupply 
the  place  of  arms  and  feet  without  having 
their  fhape.  It  only  puts  forth  its  head  out 
of  water,  to  reach  the  grafs  along  the  bank. 
That  which  I  drew  the  figure  of  at  St.  Paul 
d’Omaguas  was  a  female,  lier  length  was  fe- 
ven  feet  and  half,  and  her  breadth  two.  I 
have  fince  feen  much  larger.  The  eyes  of  this 
animal  bear  no  proportion  to  the  lize  of  its 
body,  they  are  round  and  have  no  more  than 
three  lines  in  diameter  ;  the  perforation  of  the 
ears  is  flill  fmaller,  and  leems  no  bigger  than 
the  point  of  a  pin.  Some  have  thought  this 
fifli  particular  to  the  river  of  the  Amazons, 
but  it  is  not  lefs  common  in  the  Orinoque. 
It  is  the  fame  as  was  called  formerly  Ahmati , 
and  is  at  prefent  named  Lamcntin  in  the 
French  iflands  of  America  ;  it  is  not  found 
at  lea,  and  rarely  feen  near  the  mouths  of 
rivers,  but  you  find  it  at  above  a  thoufand 
leagues  diftance  from  the  fea  in  the  Gual- 
laga,  Paftaca,  &c.  In  the  Amazon  it  is  (lop¬ 
ped  by  the  Pongo,  above  which  you  find  it 
no  more. 

I  have  feen  in  the  neighbourhood  of  Para 
a  fifh  called paraque,  the  body  of  which,  like 
the  lamprey,  is  full  of  holes,  and  which  hath 
moreover  the  fame  property  as  the  torpedo. 
Whoever  touches.it  with  the  hand  or  even 

with 
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with  a  flick,  feels  a  painful  numbnefs  in  the 
arm,  and  is  fometimes,  they  fay,  knocked 
down  by  it  -,  1  have  never  feen  this  laft  fadt, 
but  inftances  of  it  are  fo  frequent  that  it  can¬ 
not  be  doubted.  Mr.  De  Reaumur  hath  dif- 
covered  the  fecret  fpring,  by  which  the  tor¬ 
pedo  caufes  fo  furprifing  an  eftedl  ;  and  with¬ 
out  doubt  a  like  mechanifm  produces  it  in  the 
fifli  we  are  fpeaking  of. 

The  turtle  fifh  of  the  Amazon  are  in  great 
requeft  at  Cayenne,  as  more  delicate  than 
any  others.  There  are  of  divers  fizes  and 
different  fpecies,  and  in  fuch  abundance  that 
they  alone  and  their  eggs  would  fuffice  for 
food  to  the  inhabitants  on  the  borders.  There 
are  likewife  land  tortoifes  called  jabutis  in 
the  language  of  Brazile,  and  which  are  pre¬ 
ferred  at  Para  to  the  other  forts.  All,  but' 
particularly  the  laft,  will  live  feveral  months 
out  of  water  without  any  perceptible  food. 

Nature  feems  to  have  favoured  the  indo¬ 
lence  of  the  Indians,  and  to  have  prevented 
their  wants  ;  the  lakes  and  moors  that  you 
find  all  along  the  borders  of  the  Amazon, 
and  fometimes  very  far  within  land,  are  filled 
with  all  forts  of  fifh  at  the  time  the  river 
fwells  and  over- flows  its  banks,  and  when 
the  waters  fubfide,  they  continue  there  con¬ 
fined  as  in  ponds  or  natural  refervoirs,  where 
you  may  catch  them  with  the  greateft  eafe. 

In  the  province  of  Quito,  in  the  divers 
countries  traverfed  by  the  Amazon,  at  Para, 
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and  at  Cayenne,  one  finds  feveral  forts  of 
plants,  different  from  any  known  in  Europe,, 
whofe  leaves  or  roots  thrown  into  the  water 
have  the  property  of  making  the  fifh  drunk. 
The  plant  moft  commonly  made  ufe  of  for 
this  purpofe  is  called  at  Quito  and  Maynas 
barbafco .  They  pound  it  lmall  and  mix  it 
with  fome  bait  5  the  filli  that  eats  of  it  grows 
drunk,  floats  upon  the  water,  and  may  be 
taken  with  the  hand. 

Crocodiles  are  very  common  in  the  whole 
eourfe  of  the  Amazon,  and  like  wife  in  the 
greateft  part  of  the  rivers  which  the  Amazon 
receives,  I  have  been  allured  there  are  fome 
20  feet  long.  I  have  feen  a  great  number 
from  12  to  15  and  upwards  on  the  river  of 
Guayaquil.  At  the  time  of  inundations  they 
fometimes  enter  into  the  huts  of  Indians,  and 
there  are  feveral  inftances  of  this  fierce  ani¬ 
mal  taking  a  man  out  of  a  canow  and  de¬ 
vouring  him  in  fight  of  his  companions, 
without  their  being  able  to  aflift  him. 

The  moft  dangerous  enemy  of  the  croco¬ 
dile  and  perhaps  the  only  one  that  dares  enter 
the  lifts  with  him  is  the  tiger.  It  muft  be  a 
fine  light,  and  fuch  an  one  as  extreme  good 
fortune  alone  can  prefent,  to  fee  fecurely 
their  combat  ;  but  this  is  what  the  Indians 
relate  of  it  :  when  the  tiger  comes  to  drink 
on  the  border  of  the  river,  the  crocodile 
puts  his  head  out  of  the  water  to  feize  him, 
as  he  attacks  on  a  like  occafion  oxen,  hories, 
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males,  and  all  that  offer  themfelves.  The 
tiger  ftamps  his  claws  into  the  eyes  of  the 
crocodile,  which  is  the  only  place  that  is  pe¬ 
netrable  on  account  ot  the  hardnels  of  his 
feales  ;  the  crocodile  plunging  immediately 
into  the  water  drags  the  tiger  after  him,  who 
fuffers  himfelf  to  be  drowned  rather  than 
-quit  his  hold.  The  Indian  Maynas  are  very 
dextrous  in  fighting  tigers  with  a  fpontoon, 
or  half  pike,  which  is  their  common  infini¬ 
ment  of  defence  in  travelling. 

I  never  faw  any  lions  on  the  borders  of  the 
Amazon  ;  and  thole  which  are  called  lions 
in  the  province  of  Quito,  are  of  a  different 
fort  from  the  African.  The  male  hath  no 
mane,  and  is  muck  finaller  than  thofe  of 
Africa. 

Bears,  which  are  inhabitants  of  cold  coun¬ 
tries,  and  found  on  feveral  mountains  of 
Peru,  I  did  not  meet  with  in  the  woods  of 
the  Maragnon,  whofe  climate  is  fo  different: 
yet  I  have  heard  them  there  mention  an  ani¬ 
mal  by  the  name  of  itcnmari ,  which  is  pre- 
cifely  the  term  for  a  bear  in  the  language  of 
Peru  ;  but  I  had  no  opportunity  of  being  af- 
fured  whether  it  is  the  fame  animal. 

The  largeft  native  quadruped  of  fouth 
America  is  what  the  Spaniards  of  Peru  call 
danta ,  and  the  Portuguefe  of  Para  ante ;  it  '  ' 
is  not  fo  bulky  as  an  ox,  and  hath  no  horns. 

Apes  are  the  moft  common  game  and  the* 
moll  pleafing  to  the  tafte  of  the  Indians  on 
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the  borders  of  the  Amazon.  They  have 
vaft  numbers  and  great  varieties  of  them  ; 
fome  are  as  large  as  a  greyhound,  and  others 
as  fmall  as  a  rat. 

It  is  not  furprifing  that  in  countries  fo  hot 
and  moift  as  thofe  we  are  fpeaking  of,  fer- 
pents  and  adders  of  all  kinds  Ihould  be  com¬ 
mon.  The  mod  rare  and  fingular  of  this 
kind  is  a  great  amphibious  ferpent  from  25 
to  30  feet  long,  and  more  than  a  foot  in  big— 
nefs,  as  I  have  been  affured.  I  fhall  only 
mention  what  hath  been  related  to  me,  tho’ 
I  mud  own  it  appears  incredible,  and  I  fhould 
not  dare  to  repeat  it  had  I  not  the  authority 
of  a  late  author  in  his  Or 'moque  illujlrated. 
Not  only,  according  to  the  Indians,  this 
monftrous  adder  fwallows  a  roe-buck  entire, 
but  they  affirm  that  it  attradls  invincibly  by 
its  breath  whatever  animals  approach  it,  and 
devours  them.  Divers  Portuguefe  of  Para 
would  have  perfuaded  me  of  things  almoft  as 
improbable,  namely,  of  the  manner  in  which 
a  certain  large  adder  kills  a  man  by  twilling 
round  his  body  and  impaling  him  with  its 
tail.  To  judge  of  it  by  the  fize,  it  may  very 
well  be  the  fame  fort  of  adder  as  is  found  in 
the  woods  of  Cayenne,  where  experience 
hath  taught  us  that  it  is  more  frightful  than 
dangerous.  I  knew  an  officer  there  that  had 
been  bitten  by  one  of  thefe  adders  in  the  leg 
without  any  bad  confequences  :  perhaps, 
however,  he  was  not  bitten  fo  far  as  to  touch 
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the  blood.  I  have  brought  home  with  me 
the  fkins  of  tvvo  of  thefe  adders,  of  which 
one,  dried  as  it  is,  hath  near  fifteen  feet  in 
length  and  more  than  a  foot  in  breadth  ; 
without  doubt  there  are  pome  much  larger. 

The  number  of  different  forts  of  birds  in 
the  forefls  of  the  Amazon  is  greater  and  more 
various,  than  that  of  the  quadrupeds  :  It  is 
remarked  that  there  is  fcarce  any  of  them 
that  have  an  agreeable  melody;  and  it  is 
chiefly  on  account  of  the  fplendor  and  diver- 
fity  of  colours  in  their  plumage  that  they  are 
to  be  admired.  Nothing  equals  the  beauty 
of  the  feathers  of  the  colibri ,  or  bird-fiy\ 
which  lives  only  on  the  juices  of  flowers. 
Several  authors  have  fpoken  of  it,  and  it  is 
found  in  America  throughout  the  whole  tor¬ 
rid  zone.  I  fhall  only  obferve  that  altho’  it  is 
commonly  reputed  to  inhabit  the  hot  coun¬ 
tries  alone,  yet  I  no  where  faw  a  greater 
quantity  than  in  the  gardens  of  Quito,  whofe 
temperate  climate  borders  rather  on  cold, 
than  exceffive  heat.  It  is  named  in  the  lan¬ 
guage  of  the  country  quindé .  The  Spaniards 
call  it  pica-jior. 

The  toucan ,  whofe  red  and  yellow  bill  is 
monflrous  in  proportion  to  his  body,  and 
whofe  tongue,  which  refembles  a  delicate 
feather,  is  accounted  to  have  great  virtues,  is 
not  peculiar  to  this  part  of  the  country  I  am 
fpeaking  of. 

»  j 
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The  forts  of  parrots  different  in  fize,  co¬ 
lour,  and  fhape,  are  innumerable.  The  In¬ 
dians  on  the  borders  of  the  Oyapoc  have  the 
fkill  of  procuring  to  parrots  artijically  natu¬ 
ral  colours,  different  from  thofe  which  they 
received  from  nature,  by  drawing  out  fea¬ 
thers  in  different  places  on  the  neck  and  back, 
and  rubbing  the  part  plumed  with  the  blood 
of  certain  frogs.  Perhaps  the  jeer  et  confifts 
only  in  wetting  the  part  plumed  with  fome 
acrid  liquor,  or  perhaps  there  is  no  need  of 
any  fuch  preparation  ;  but  that  deferves  trial. 
In  reality,  it  doth  not  appear  more  extraordi¬ 
nary  to  fee  red  or  yellow  feathers  rife  up  in  the 
places  of  green  that  have  been  plucked  off 
from  a  bird,  than  to  fee  white  hair  fhoot  up 
in  the  place  of  blacky  on  the  back  of  an  horfe 
that  hath  been  galled. 

The  bird  called  trompetero  by  the  Spaniards 
in  the  province  of  Maynas  is  the  fame  as  is 
named  agami  at  Para  and  Cayenne  :  it  hath 
nothing  particular  but  the  noife  it  makes 
fometimes,  which  hath  caufed  the  name  to 
be  given  it  of  trumpet  bird.  Some  have  very 
improperly  taken  this  found  for  a  tune  or 
chirping  3  but  it  is  evidently  formed  in  an  or¬ 
gan  quite  different,  and  precifely  oppofite  to 
that  of  the  throat. 

The  famous  bird  called  at  Peru  contur  and 
by  corruption  condor ,  that  I  have  feen  in  lè¬ 
verai  places  of  the  mountains  in  the  province 
of  Quito,  is  found  likewife,  if  I  am  rightily 
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informed,  in  the  low  countries  along  the  bor¬ 
ders  of  the  Maragnon  ;  it  is  the  greateft  bird 
that  wings  the  air,  will  take  up  commonly  a 
lamb  in  its  talons,  even  a  roe  buck  as  it  is  faid, 
and  hath  fometimes  made  its  prey  of  a  child  ; 
I  have  feen  it  hovering  over  a  flock  of  fheep, 
whilft  the  fhepherds  in  confirmation  hooted 
to  frighten  it  away,  and  prevent  its  feizing 
any  of  their  flock ,  fuch  as  the  eagle  is  de- 
lcribed  by  Virgil,  in  the  rape  of  Ganymed, 

- Quetn  pr  cepes  ab  Ida 

Subliment  pedibus  rapuit  Jovis  Anniger 
un  cis  : 

LongœA p  almas  nequicquam  ad  fulcra  ten¬ 
dant 

Cu/iodesjcevitque  canum  l at  rat  us  ad  auras . 

The  Indians  lay  feveral  forts  of  fnares  for 
it  ;  the  moft  ingenious  of  all  that  I  have  heard 
conflits  in  offering  it  for  a  lure,  the  figure  of 
a  child  made  of  a  very  vifcous  clay,  at  which 
the  contur  ftooping  ftrikes  with  fo  rapid  a 
force,  that  he  fattens  his  talons  in  fuch  man¬ 
ner,  as  makes  it  impoflible  for  him  to  difen- 
gage  himfelf. 

The  bats,  that  fuck  the  blood  of  horfes, 
mules,  and  even  of  men,  when  they  do  not 
fecure  themfelves  from  them  by  fleeping  un¬ 
der  the  fhelter  of  a  tent,  are  a  common  plague 
to  the  greateft  part  of  the  hot  countries 
of  America  >  there  are  fome  monftrous  for 
their  fize  -,  they  have  entirely  deftroyed  at 
Borja,  and  in  divers  other  places;  the  black 
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cattle  that  the  miflionaries  had  introduced 
thither,  and  which  began  to  multiply  ;  they 
fling  or  rather  bite  in  the  night  thefe  ani¬ 
mals,  and  fill  themfelves  with  blood,  which 
continues  to  flow  from  the  wound  ’till  it 
flanches  of  itfelf  ;  thefe  bleedings  often  re¬ 
peated  caufe  the  animal  to  wafte  away  ;  it  is 
faid  that  they  make  thefe  wounds  without 
giving  any  pain,  at  leafl:  fo  much  as  to  wake 
a  man  that  is  afleep  •  many  ftories  are  related 
of  fuch  fort  of  accidents,  but  I  knew  none 
myfelf  that  proved  fatal. 

On  the  1 9th  of  September,  above  4  months 
after  my  departure  from  Cuenca  ;  I  arrived 
in  fight  of  the  Para ,  which  the  Portuguefe 
call  the  great  Para ,  that  is  to  fay,  the  great 
River  in  the  language  of  Brazile. 

We  thought  ourfelves  at  our  arrival  at  Pa¬ 
ra,  after  having  been  fo  long  accuftomed  to 
the  woods  along  the  Amazon,  tranfported  of 
a  fudden  into  Europe  ;  we  found  a  large  city 
with  very  regular  ftreets  and  agreeable  houfes, 
the  greateft  part  of  them  having  been  rebuilt 
within  thefe  30  years  with  ftone,  and  mag¬ 
nificent  churches. 

The  latitude  of  Para  had  probably  never 
been  taken  at  land,  and  I  was  aflured  at  my 
arrival  that  I  was  precifely  under  the  equi¬ 
noctial  line.  The  map  of  father  Fritz  places 
this  city  at  1  degree  fouth  latitude,  and  the 
hew  Portuguefe  ruttier  at  I  degree  40  mi¬ 
nutes  ;  I  found  by  fcveral  correfponding  ob- 
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fervations  i  degree  28  minutes  ;  which  doth 
not  differ  feniibly  from  the  latitude  in  Laet’s 
map,  that  hath  not  been  followed  however 
by  any  later  geographer  :  I  found  the  decli¬ 
nation  of  the  compafs  a  little  more  than  four 
degrees  north-eaft  5  it  was  much  greater  in 
the  laft  century,  and  appears  to  be  decreajing 
continually  on  the  north  coaft  of  South  Ame¬ 
rica  5  the  little  knowledge  they  had  about  a 
century  ago  of  the  variations  of  the  compafs, 
hath  without  doubt  contributed  to  the  errors 
of  maps,  which  have  given  falfe  directions  to 
the  mouth  of  the  river  of  the  Amazons,  and 
to  the  coaft  as  far  as  Cape  de  Nord. 

The  fmall-pox  wras  very  rife  at  that  time 
at  Para  ;  it  is  remarked  that  this  difeafe  is 
more  fatal  to  the  Indians  of  the  mifiion, 
newly  drawn  out  of  the  woods,  and  who  go 
naked,  than  to  the  Indians  that  are  cloathed, 
and  who  were  born,  or  have  a  long  time  dwelt 
amongft  the  Portuguefe  :  the  former,  a  kind 
of  amohibious  animals  as  often  in  water  as  on 

i 

land,  hardened  from  their  infancy  to  the  in¬ 
juries  of  the  weather,  have  probably  their 
Ikin  more  compad  than  that  of  other  men  ; 
and  this  circumftance  alone  may  occafion  in 
them  the  eruption  of  the  fmall-pox  to  be  more 
difficult.  The  cuftom  thefe  fame  Indians 
have  of  befmearing  their  bodies  with  oils  and 
greafy  fubftances,  which  mult  obftrud  the 
.pores,  may  contribute  like  wife  to  increafe 
that  difficulty;  this  conjedure  is  confirmed 
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by  another  remark,  namely ,  that  the  negro 
flaves  tranfported  from  Africa,  who  have  not 
this  cuftom,  bear  this  diforder  better  than  the 
natives  of  the  country;  but  whatever  be  the 
caufe,  an  Indian  favage,  newly  taken  out  of 
the  woods,  feized  in  the  natural  way  with 
this  diforder,  is  commonly  reputed  a  dead 
man.  How  comes  it  to  pafs  that  it  is  not  /i 
in  the  artificial  fmall-pox?  About  twenty 
years  ago  a  miflionary  Carmelite  near  Para, 
was  the  firft  in  America  that  had  the  cou¬ 
rage  to  put  inoculation  in  practice  ;  he  had 
already  loft  the  half  of  his  Indians,  and  many 
of  the  remaining  were  falling  ill  every  day; 
he  prudently  dared  therefore  to  inoculate  the 
reft,  having  learnt  the  method  of  inocula¬ 
tion,  and  being  aflured  of  its  fuccefs  in  Eu¬ 
rope  by  reading  the  gazette  ;  all  thofe  who 
were  not  yet  attacked  with  the  diforder  he 
inoculated,  and  did  not  lofe  a  fingle  perfon  ; 
another  miflionary  of  the  Black  River  fol¬ 
lowed  his  example,  and  with  the  fame  fuc¬ 
cefs. 

After  fuch  authentic  proofs  of  the  virtue  of 
inoculation,  the  reader  will  judge  no  doubt 
that  in  the  contagion  of  1 743 >  all  thofe  who 
had  Indian  {laves  would  make  ufe  of  a  me¬ 
thod  fo  falutary  for  preferving  them  ;  yet  to 
the  dif grace  of  human  under ft anding,  it  was 
abfolutely  negleded,  at  leaft  it  was  not  put 
in  practice  when  I  departed  ;  perhaps  the 
time  was  not  yet  come,  they  muft  firft  lofe 
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the  half  of  their  Indians  :  fince  my  return, 
an  account  hath  been  received  by  letters  from 
Para,  that  inoculation  had  been  pradtifed 
with  the  fame  fuccefs  as  at  the  fir  ft  trial. 

On  the  29th  of  December  I  embarked  at 
Para  on  board  a  deck-canow  with  twenty-tw© 
rowers  for  Cayenne  ;  forne  leagues  below  Pa¬ 
ra  I  croffed  the  eaftern  mouth  of  the  Ama¬ 
zon,  or,  to  fpeak  more  properly,  the  river  of 
Para,  which  is  feparated  from  the  true  mouth 
of  the  Amazon,  by  the  great  ifland  known 
under  the  name  of  "Joannes ,  and  more  gene¬ 
rally  at  Para  under  the  name  of  Mar  ago  j 
which,  perhaps,  is  nothing  but  a  vitious  pro¬ 
nunciation  of  Maragnon. 

This  ifland  occupies  the  whole  fpaee  that 
feparates  what  they  commonly  call  the  two 
mouths  of  the  river  ;  it  abounds  in  pafturage, 
where  they  fatten  a  prodigious  number  of  the 
large  cattle,  which  are  conlumed  at  Para, 
and  throughout  all  the  colony.  The  ifland 
is  of  an  irregular  figure,  and  hath  more  than 
150  leagues  in  circumference;  in  all  maps 
they  have  fubftituted  in  its  place  a  multitude 
of  little  iflands,  that  one  would  think  placed 
at  hap-hazard,  if  they  did  not  appear  to  be 
copied  from  the  chart  of  Flambeau  de  la  Mer0 
a  book  tranflated  into  all  languages,  which  is 
filled  in  this  part  with  details  as  falie  as  they 
are  circumftantial. 

In  my  paflage  the  canow  ftruck  upon  a 
Ihallow,  and  we  were  obliged  to  wait  feven 
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days  for  a  fpring  tide  to  carry  her  off  again. 
Between  Macapa  and  Cape  de  Nord,  the 
fpring  tides  come  in  of  a  Hidden,  in  one  or 
two  minutes  to  their  greateft  height;  I  exa¬ 
mined  this  phenomenon  with  attention,  and 
found  it  to  be  owing  to  a  bank  of  land  or  high 
ground,  that  I  fuppofe  is  nearly  on  a  level 
with  the  height  of  the  tide,  which  the  waters 
having  furmounted  come  pouring  down  in 
mountains  with  a  prodigious  rapidity,  and 
fweep  away  every  thing  in  their  paffage.  I 
am  told  that  the  like  thing  happens  at  the 
Orknies  to  the  north  of  Scotland,  and  at  the 
mouth  of  the  Garone  near  Bourdeaux. 

My  canow  being  faftened  in  the  mud  be¬ 
came  a  kind  of  fixed  obfervatory  ;  I  found  the 
variation  of  the  compafs  four  degrees  north- 
eaft,  which  is  nearly  the  fame  as  at  Para. 

If  you  take  on  one  fide  Cape  de  Nord,  on 
the  continent  of  Guiana,  and  on  the  other 
the  point  of  Maguari,  in  the  ifland  of  Mara- 
go,  for  the  meafure  of  the  mouth  of  the 
Amazon  (which  in  my  opinion  is  the  greateit 
extent  that  can  be  allowed  it)  I  found  that  a 
ftraight  line  drawn  from  one  of  thefe  points 
to  the  other  is  little  lefs  than  two  degrees  and 
an  half,  that  is  to  fay,  near  fifty  leagues,  al¬ 
lowing  twenty  to  a  degree. 

After  a  tedious  delay  on  the  fhole,  and  get¬ 
ting  off  not  without  danger,  I  palled  by  the 
river  and  bay  of  Vincent  Pinçon .  The  Por- 
tuguefe  of  Para  have  had  their  rcafons  for 
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confounding  this  river  with  the  river  Oya- 
pok,  the  mouth  of  which  under  Cape  d’ 
Orange,  is  at  4  degrees  1  y  minutes  north  la¬ 
titude.  The  article  of  the  treaty  of  Utrecht, 
that  feems  to  make  of  the  Oyapok,  under  the 
name  of  7'acopo^  and  of  the  river  of  Pinçon, 
one  and  the  fame  river,  doth  not  hinder  them 
from  being  really  fifty  leagues  alunder.  At 
length  after  two  month’s  navigation  along 
the  coaft,  which  is  fo  flat  between  Cape  de 
Nord,  and  the  ifland  of  Cayenne,  that  the 
rudder  was  continually  ftriking  into  the  mud, 
there  not  being  fometimes  a  foot  water  at  half 
a  league  diflance  from  the  fhore;  I  arrived  at 
Cayenne  the  26th  of  February  1744. 

It  is  well  known  that  it  was  in  this  ifland 
Mr.  Richer,  a  member  of  the  academy,  made 
in  1672,  the  difcovery  of  the  inequality  of 
gravity  under  different  parallels,  and  that  his 
experiments  have  been  one  of  the  firft  foun¬ 
dations  of  the  theories  of  Mr.  Huygens,  and 
Sir  Ifaac  Newton,  on  the  figure  of  the  earth. 
Vid.  Newtoni  principia ,  Prop .  xx.  Prob.  iv. 

One  of  my  principal  motives  for  going  to 
Cayenne,  was  the  ufefulnefs  there  might  be 
in  repeating  the  experiments  of  the  pendu¬ 
lum  ;  in  which  kind  of  operations  we  had 
been  much  exercifed,  and  which  are  per¬ 
formed  at  prefent  with  greater  exadtnefs  than 
formerly. 

I  have  not  yet  compared  the  vibrations  of 
the  pendulum  at  Cayenne,  with  the  number 
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of  its  vibrations  in  an  equal  time  at  Paris  ;  but 
have  deferred  it  for  the  fake  of  greater  exaCt- 
nefs,  ’till  the  arrival  of  the  individual  rod  of 
metal  that  I  made  ufe  of  at  Cayenne  a.  The 
difference  of  the  number  of  ofcillations  of  the 
fame  Pendulum  in  24  hours,  at  Para,  Quito, 
and  Paris,  taken  from  a  long  feries  of  expe¬ 
riments  in  each  place,  will  give  the  abfolute 
me  a  jure  of  the  equinoctial  pendulum  on  the 
fea-fhore,  which  is  the  mod  proper  of  all  to 
be  by  general  agreement  the  common  meafure 
of  nations  ;  a  thing  greatly  defirable  in  the 
commerce  of  the  philofophical  world  ! 

I  obferved  at  Cayenne  the  fame  latitude  as 
Mr.  Richer,  about  4  degrees  56  minutes 
north  ;  but  was  furprifed  to  find  by  four  ob- 
fervations  of  the  firft  fatellite  of  Jupiter, 
which  entirely  correfponded  together,  the 
difference  of  meridians,  between  Cayenne  and 
Paris,  about  a  degree  lefs  than  it  is  marked  by 
Mr.  Richer.  I  have  fince  found  that  Mr. 
Richer  had  made  no  obfervation  of  the  latel- 
lites  of  Jupiter  at  Cayenne,  and  that  the  lon¬ 
gitude  of  the  place  had  not  been  deduced  in  a 
manner  agreeable  to  his  other  obfervations, 
but  in  a  way  very  indirect  and  very  liable  to 
error. 

Having  remarked  that  from  Cayenne  the 
mountains  of  Cour  ou  could  very  diftinCtly  be 
feen,  the  diftance  of  which  was  reckoned 

ten 

a  N.  B.  In  the  year  1747.  Mr  De  la  Condamine  reported 
to  tho  academy  that  his  experiments  mtirely  accorded  with 
•hofe  of  Mr.  Richer. 
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ten  leagues  ;  I  thought  thofe  mountains, 
from  whence  the  fire  could  be  perceived  and 
the  noife  of  the  cannon  from  the  fort  of  Ca¬ 
yenne  could  be  heard,  a  proper  place  to 
meafure  the  velocity  of  found  in  a  climate  fo 
different  from  Quito,  where  we  had  made 
feveral  experiments  of  the  fame  kind.  By 
the  favour  and  affiftance  of  Mr.  d’Orvilliers 
the  governor  of  the  fort,  and  of  Mr.  Frefneau 
the  king's  engineer,  I  made  five  experiments 
on  the  firft  and  fécond  of  April,  four  of  them 
agreed  within  half  a  fécond,  upon  an  inter¬ 
val  of  i  io  féconds  of  time,  and  I  found  the 
velocity  of  found,  deducting  the  velocity  of 
the  wind,  by  a  geometrical  meafure  of  the 
diftance,  to  be  iioi  feet  in  a  fécond,  inftead 
of  1050  which  we  had  found  at  Quito.  The 
velocity  of  the  wind,  which  was  low,  we 
eftimated  at  a  medium  between  the  meafures 
taken  at  Cayenne  and  Courou  ;  but  it  is 
poflible  that  in  the  intermediate  fpace,  which 
was  eight  leagues,  the  velocity  of  the  wind 
might  have  been  different  from  our  eftima- 
tion.  It  is  very  difficult  to  remedy  this  in¬ 
convenience  in  experiments  made  at  great 
diftances. 

Memoirs  1745,  pag.  393. 

It  is  very  remarkable  that  all  who  have 
given  experiments  of  the  velocity  of  found  have 
differed  fo  widely  from  each  other ,  that  one 
would  think  it  almojl  impojfible  for  philofophers 
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to  err  fo  much .  For  inflancey  the  academy  del 
Ciment  o  gives  it  at  the  rate  oj  1185  je  et  in  a 
fécond  y  Mr.  Boyle  at  1200;  Sir  IJaac  New¬ 
ton  at  968  s  and  Mr.  Derham  at  1142. 
Hfuery,  From  whence  doth  this  great  diverjity 
arife  ?  May  not  the  pendulum  itfelf  vary  by 
the  different  condenfation  of  the  air ,  as  well 
as  by  the  different  temperatures  ?  For  it  mujl 
be  Juppofed  that  experiments  of  this  kind  are 
made  when  the  wind  is  extremely  ftilly  or  at 
leajl  that  proper  allowances  are  made  for  the 
wind.  It  feems  to  me  very  reafonable  to  think 
from  analogy  y  that  the  different  denfity  of  the 
medium  in  which  the  pendulum  Jwings  Jhould 
occafion  a  proportionate  difference  in  its  vibra¬ 
tions  y  yet  I  am  inclined  to  believe  that  experi¬ 
ence  doth  not  confirm  my  conjecture  :  and  there¬ 
fore  I  own  my f elf  at  a  lofs  to  account  for  the 
great  variation  amongjl  philofophers  on  the 
velocity  of  found y  which  is  a  mere  experimental 
enquiry. 

Mr.  De  la  Condamine  found  that  his  pen - 
didum  at  Para  performed  in  24  hours  timey 
31  or  32  vibrations  more  than  at  SfuitOy  and 
50  or  51  vibrations  more  than  at  Pi  chine  ha  j 
j'rom  whence  he  concludesy  that  under  the  equa - 
tor  two  bodies  y  the  one  weighing  1600  pounds  y 
the  other  1000  on  a  level  with  the  feay  being 
conveyed y  the  firfl  8700,  the  fécond  13200 
feet  high }  would  each  lofe  more  than  a  pound 
oj  their  weighty  agreeably  to  the  Newtonian 
em. 

Vie 
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Fhe  reader'  will  be  plea  fed  to  obfcrve ,  that  in 
/peaking  of  feet  and  fathom ,  I  always  mean  the 
French  foot  and  fathom  ;  the  French  foot  ex¬ 
ceeds  the  Englijh  by  jeven  tines  and  an  half 
cr  is  as  107  to  1 14  :  and  the  French  fathom >  y 
toife  and  braffe,  mujl  be  larger  in  the  fame 
proportion . 

We  could  wifh  for  t£>  j  fake  of  fome  tea-  Adifco- 
ders  that  what  we  have  to  offer  on  this  fub-  ^ym^e 
jed  related  rather  to  pigeons  and  turtle-  toad  per- 
doves,  than  to  a  fort  of  animals  that  one  can-  Office 
not  fee  or  even  think  of  in  general  without  of  a  man- 
horror.  But  the  imagination  and  eyes  of  a  midwife 
philofopher  are  not  fo  delicate,  they  are  ac-  female, 
cuftomed  to  fee  nature  ad  differently  from 
what  our  taftes  and  prejudices  would  pre- 
fcribe  to  her,  and  frequently  give  a  prefer¬ 
ence  to  animals  that  are  the  moil  contemp¬ 
tible  in  appearance,  and  the  moft  hideous. 

The  occafion  of  the  memoir  that  Mr* 
Demours,  a  phyiician,  read  to  the  company 
on  this  fubjed,  was  one  of  thofe  lucky  chan¬ 
ces  which  naturalifts  alone  can  know  the  va¬ 
lue  of. 

In  the  evening  of  one  of  the  long  days  in 
fummer,  Mr.  Demours  being  in  the  King  s 
garden  perceived  two  toads  coupled  together 
at  the  edge  of  an  hole,  which  was  formed  in 
part  by  a  great  ftone  at  the  top. 

Curiofity  drew  him  to  fee  what  was  the 
occafion  of  the  motions  he  obferved,  when 
two  fads  equally  new  lurprized  him;  the 
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firfl  was  the  extreme  difficulty  the  female  had 
in  laying  her  eggs,  infomuch  that  fhe  did 
not  feem  capable  of  being  delivered  of  them 
without  fome  affiftance.  The  fécond  was, 
that  the  male  was  mounted  on  the  back  of 
the  female,  and  exerted  all  his  ftrength  with 
his  hinder  feet  in  pulling  out  the  eggs,  whilft 
his  fore-feet  embraced  her  breaft. 

In  order  to  apprehend  the  manner  of  his 
working  in  the  delivery  of  the  female,  the 
reader  mud  obferve  that  the  paws  of  thefe 
animals,  as  well  thofe  of  the  fore-feet  as  of 
the  hinder,  are  divided  into  feveral  toes, 
which  can  perform  the  office  of  fingers. 

It  mud  be  remarked  like  wife,  that  the  eggs 
of  this  fpecies  of  toads  are  included  each  in  a 
membranous  cod  that  is  very  firm,  in  whicli 
is  contained  the  embryo  ;  and  that  thefe 
cggs,  which  are  oblong  and  about  two  lines 
in  length,  being  fattened  one  to  another  by 
a  fhort  but  very  ftrong  cord  form  a  kind  of 
chaplet,  the  beads  of  which  are  diftant  from 
each  other  about  the  half  of  their  length.  It 
is  by  drawing  this  cord  with  his  paw  that  the 
,  male  performs  the  function  of  a  midwife, 
and  acquits  himfelf  in  it  with  a  dexterity  that 
one  would  not  expeett  from  fo  lumpifh  an 
animal. 

The  prefence  of  the  obferver  did  not  a  lit¬ 
tle  difeompofe  the  male  ;  for  fome  time  he 
ttopped  fhort,  and  threw  on  the  curious  im¬ 
pertinent  a  fixed  look  that  marked  his  dif- 
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quietnefs  and  fear;  but  he  foon  returned  to 
his  work  with  more  precipitation  than  be¬ 
fore,  and  a  moment  after  he  appeared  unde¬ 
termined  whether  he  fhould  continue  it  or 
iiot.  The  female  likewife  dilcovered  her 
uneafinefs  at  the  fight  of  the  ftranger,  by  mo¬ 
tions  that  interrupted  fometimes  the  male  in 
liis  operation.  At  length,  whether  the  lilence 
and  Heady  pofture  of  the  fpedlator  had  diffi- 
pated  their  fear,  or  that  the  cafe  was  urgent, 
the  male  relumed  his  work  with  the  fame 
vigour,  and  fuccefsfully  performed  his  func¬ 
tion. 

The  curiofity  of  Mr.  Devours  had  an¬ 
other  objedt  in  view  ;  he  obferved  attentively 
whether  the  male,  as  he  drew  out  the  eggs* 
did  not  befprinkle  them  with  his  feminal  li¬ 
quor  :  for  it  is  by  fuch  a  fprinkling,  accord¬ 
ing  to  the  accounts  of  feveral  authors,  that 
the  eggs  or  fpawn  of  aquatic  and  amphibious 
animals  are  impregnated,  and  particularly 
the  eggs  of  frogs  as  Swammerdam  hath  re¬ 
lated.  But  as  Mr.  Demours  did  not  per¬ 
ceive  any  thing  like  it  in  the  two  toads  that 
were  coupled,  and  as  the  place  where  he 
found  them  was  a  little  darkifh,  he  deter¬ 
mined  to  put  them  on  his  hand.  In  confe- 
quence  of  which  the  work  was  again  inter¬ 
rupted  for  fome  moments,  but  refumed  af¬ 
terwards  as  before.  The  male  however  did 
not  give  the  leall  fign  of  what  the  obferver 
had  expected  to  difcover  by  his  eyes,  or  to 
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ieel  upon  his  hand,  where  he  held  them  far 
a  quarter  of  an  hour. 

Swammerdam  hath  related  that  the  male  of 
f  ogs  affifts  likewife  the  female  in  laying  her 
eggs  ;  but  it  appears  to  be  in  a  manner  lefs 
continued,  lefs  perfedt,  and  •  lefs  decifive 
than  the  toad  ;  in  fhort,  it  doth  not  appear 
clearly  that  this  aid  is  abfolutely  neceffary  to 
the  frog.  Perhaps  it  conflits  only  in  giving 
her  a  fqueezing  at  the  inftant,  for  the  female 
frog  is  delivered  immediately  of  all  her  eggs, 
as  the  fame  naturalift  hath  obferved,  uno  im~ 
petti  omnia  ejacnlatur . 

It  is  pity  that  fome  naturalifts,  who  have 
been  extremely  eager  of  perfuading  us  that 
it  is  to  the  brutes  we  owe  originally  our  me¬ 
dian  ical  and  liberal  arts,  as  well  as  the  more 
fublime  fcicnces  and  particularly  phyfic,  had 
not  been  apprifed  of  the  fadt  we  have  been 
relating  ;  they  would  without  doubt  have  de¬ 
rived  from  thence  the  art  of  midwifery,  and 
the  practice  of  men-mi d -wives . 

Hijlory  1741,  pag.  28. 


Of  infefts  There  are  copulations  of  infedts  which  can- 
thatmul-  not  be  perceived,  altho’  very  certain,  becaufe 

without  theY  arc  performed  in  fecret  places  and  im- 
the  con-  penetrable  to  our  fight  :  there  are  others 
cf  which  we  are  ignorant  of  and  have  not  leen, 
for  want  of  a  method  of  feeing  them,  and  the 
knowledge  of  the  times  and  circumftances 
wherein  they  may  be  obferved.  But  what¬ 
ever 
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ever  difficulty  there  may  be  in  difeovering 
the  manner  of  the  copulation  of  certain  in¬ 
fers,  and  whatever  diverfity  in  the  method 
of  it,  all  modern  naturalifts  feemed  to  be 
agreed  in  confidering  the  concurrence  of  in¬ 
dividuals  for  the  propagation  of  each  fpecies 
as  an  indifpenlable  condition,  and  as  one  of 
thofe  general  laws  that  nature  had  never  been 
feen  to  infringe.  If  any  fpecies  of  animals 
feemed  requifite  to  be  excepted,  it  was  that 
of  hermaphrodites  •  but  it  hath  been  remark¬ 
ed  even  in  the  firft  years  of  our  hiftory,  that 
the  moft  acknowledged  hermaphrodite  infedls, 
fuch  as  fnails  and  earth  worms,  were  not 
lefs  fubject  to  this  law,  under  particular  mo¬ 
difications  and  varieties. 

Yet  there  is  now  difeovered  an  exception 
to  the  general  law,  and  an  exception  that 
may  probably  be  attended  with  feveral  others. 
Mr.  De  Reaumur  gave  fonie  years  ago  the 
hiftory  of  a  kind  of  infedt  very  common  in 
the  country  and  in  our  gardens,  called  a  vine- 
fretter ,  which  is  a  little  viviparous  animal 
that  attaches  itfelf  to  buds,  flowers,  and 
fhoots  of  nfants,  oftentimes  winged,  and 
fometimes  without  wings.  Mr.  De  Reau¬ 
mur  fufpedted  at  that  time,  by  feveral  marks 
which  would  have  been  fufficient  to  have 
determined  an  obferver  lefs  fkilful  and  lefs 
exercifed  in  doubting,  that  the  vinefretters 
produced  their  young  without  having  had 
any  copulation,  or  any  fort  of  commerce 
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with  each  other,  or  with  any  other  infeit 
whatever  of  any  fenfible  bignefs.  He  tried 
proper  methods  to  a  dure  himfelf  of  it  ^  but 
divers  accidents  having  caufed  the  death  of 
the  vine-fretters  that  he  kept  folitary,  before 
they  arrived  at  the  age  wherein  they  produce 
their  young,  he  wrote  of  it  to  feveral  of  his 
correspondents  for  natural  hiftory,  exhorting 
them  to  repeat  the  experiment  with  all  the 
precautions  that  it  required.  Mr.  Bonnet  of 
Geneva  hath  been  the  firfl  to  acquit  himfelf 
of  this  delicate  commillion,  and  hath  proved 
the  fail  by  a  thoufand  obfervations,  which 
required  no  lefs  patience  than  lagacity  :  fince 
that  Mr.  De  Reaumur  hath  been  fully  con¬ 
vinced  of  it  himfelf  with  regard  to  the  vine- 
fretters  on  poppy  flowers  ;  and  he  promifes 
to  give  a  detail  of  it  in  one  of  his  volumes  on 
infeils.  Vid.  tom.  vi.  pag.  523. 

Hijlory  1741,  pag .  32.' 

One  of  the  pleafures  in  rcadi?ig  natural  hi - 
fory  is  tç  ohfcrve ,  that  there  is  fcarce  an  in - 
Jinnee  in  all  the  wildnefs  oj'fidlion  in  the  ancient 
fable s,  but  nature  offers  [omet king  of  the  like 
kind  to  countenance  the  fee  min  g  extravagance . 
J  have  already  mentioned  the Jimilitude  between 
the  J'abled  birth  of  Bacchus  and  the  real  pro¬ 
duction  of  foies,  pag .  1 1 9.  The  example  of  the 
qnne-f  retiens  in  like  manner  correjponds  to  that 
(harming  deferiptien  in  Virgil  of  the  mare ^ 
..  v  ‘  *k  '  •  that 
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that  mujl  Jeem  abfurd  'without  the  aid  of  phi * 
Jofophy  -, 


Ore  omnes  verfæ  in  zephyrum  ftant  rupi- 
bus  altis, 

Exceptanque  leves  auras  :  et  fæpe  fine  ullis 
Conj  ugiis  vento  gravidæ  (mirabile  didtu) 

Saxa  per  et  fcopulos  et  depreffas  convalles 
Diffugiunt. 

What  is  there  i?i  this  poetic  marvel ,  that  na¬ 
ture  doth  not  juftify  in  the  little  infedl  we  have 
been  defer ibing  ?  One  reads  poetry  with  an  ad¬ 
ditional  pie ajure,  when  it  is  difeerjied  that  the 
fables  do  not  exceed  the  bounds  of  nature,  but 

zT'JfAOicrtv 

The  deceafed  Mr.  Raoul,  a  counfellor  of’Anac- 

'  £* 

the  parliament  at  Bourdeaux,  fent  an  account 
to  Mr.  De  Reaumur  by  a  letter  dated  in  July  mable  ri- 
of  the  laft  year,  that  there  was  in  the  priory  vuleL 
of  Tremolac  of  the  order  of  Clugny,  at  five 
leagues  diflance  from  Bergerac,  an  inflam¬ 
mable  and  burning  rivulet,  which  was  dis¬ 
covered  about  four  years  ago  by  a  fellow  that 
went  to  fteal  craw-fifh,  who  in  order  to  And 
the  holes  where  they  conceal  themfelves, 
made  uf$  of  torches  of  ftraw  lighted .  Whilft 
the  man  walked  on  the  gravel  of  the  bed  of 
the  river,  almoft  horizontal  to  the  water,  the 
fire  did  not  catch  hold  of  thp  furface  ;  but 
when  he  got  into  places  uneven  and  full  of 
hollows,  he  was  extremely  furprifed  to  fee 
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that  the  water  was  all  in  flames,  infomuch 
that  his  fhirt  was  burnt  by  it  :  it  was  a  bluifli 
flame.  The  abbot  d’Alême,  who  was  then 
prior  of  Tremolac,  caufed  the  experiment  to 
be  repeated  twice  or  thrice,  and  it  fucceeded 
in  the  fame  manner.  It  is  probable  that 
there  hath  fallen,  and  is  collected  into  thefe 
hollow  places  a  mud  loaded  with  a  fulphu- 
reous  matter,  which  is  fufficiently  in  agitation 
to  exhale  through  to  the  upper  furface  of  the 
water,  and  there  to  catch  Are  at  the  leaft  ap¬ 
proach  of  any  flame. 

Hijlory  1741,  pag.  36. 

Here  likewife ,  •  agreeably  to  my  former  oh - 
fervation ,  the  phlegethon  of  the  ancients  finds 
■  its  parallel ,  and  receives  new  beauty  from  its 
evident  conformity  to  nature . 

Moenia  lata  videt  triplici  circundata  muro, 

Quæ  rapidus  flammis  ambit  torrentibus 
amnis 

Tartareus  phlegethon,  torquetque  fonantia 

faxa.  Æneid  vi. 

»  ^ 

' 'And  Silius  Italiens , 

- late  exundantibus  urit 

c  Ripas  fævus  aquis  phlegethon,  et  turbine 
anhelo 

Flammarum  refonans  faxofa  incendia  tor- 
quet.  Lib.  13. 
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N.  B.  The  hijlory  of  the  polypus ,  and  the 
new  opinion  concerning  the  origin  of  co¬ 
ral,  which  was  efpoufed  by  fever al  mem¬ 
bers  of  the  academy ,  having  been  lately 
d if  cuffed  by  the  Royal  Society,  the  firfl  in 
the  year  17413  and  the  latter  in  the  lajl 
pnblifhed  tranfadlions  :  I  fhall  refer  the 
reader  thither  to  fee  thofe  fubjeSls  very 
cnrioufly  handled . 


It  is  commonly 
quid  expofed  to  t 
rife  imperceptible  particles  into  the  air,  which  ration  of 
do  not  fall  back  again  upon  the  liquid  from  1i(1uk1s* 
whence  they  arofe,  although  there  be  not  the 
lead:  breath  of  wind  to  diffipate  them.  In 
order  to  folve  this  rife  of  vapours,  it  is  faid, 
that  all  the  parts  of  the  liquid,  of  water  for 
example,  as  dong  as  it  continues  in  its  liquid 
ftate,  are  in  a  continual  motion  ;  that  this 
motion  is  circular  or  nearly  fo,  and  that  on 
this  account  the  imperceptible  parts,  which 
are  on  the  furface,  mud  rife  up  and  fly  off 
in  a  tangent.  This  folution  feems  to  explain 
pretty  well  the  reafon  why  minute  particles 
are  continually  detached  from  water  that  is 
expofed  to  the  air. 

•  But  whence  comes  it  that  thefe  particles 
after  having  loft  the  agitation,  which  had 
feparated  them  from  the  mafs  of  liquid,  and 
darted  them  into  the  air,  do  not  fall  back 
again  on  that  liquid  body  by  their  own  pro¬ 
per 


fuppofed  that  from  a  li-  A  new 
air,  theife  continually 
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per  weight  ?  It  is  this  that  forms  a  difficulty 
which  is  extremely  embarraffing  ;  for  every 
one  knows  that  the  parts  of  water,  and  of 
every  other  liquid,  how  fmall  foever  they 
may  be,  weigh  bulk  for  bulk  much  more 
than  the  particles  of  air. 

To  folve  this  difficulty  Mr.  Mariotte,  Dr. 
Halley,  and  feveral  other  philofophers,  have 
propofed  different  hypotheses,  which  it  would 
be  too  long  to  difeufs  in  this  place.  Mr. 
Bouillet,  a  phyfician,  profeffor  of  mathema¬ 
tics,  and  fecrefary  of  the  academy  of  fciences 
and  belles-lettres  at  Beziers,  is  content  with 
propofing  his  own  hypothecs,  in  which  the 
main  difficulty  is  obviated  ;  and  his  folution 
may  be  confidered  as  new,  altho*  it  is  only  a 
confequence  or  an  extenfion  of  a  theory  al¬ 
ready  eflabliffied  in  the  volume  of  our  hiftory 
for  the  year  1731,  pag.  12th,  namely , 

£C  A  liquid,”  fays  the  celebrated  Mr.  De 
Fontenelle  in  recording  the  fentiments  of  Mr. 
De  Reaumur,  cc  takes  in  air,  as  the,- tip  of  a 
tc  little  piece  of  cloth  fucks  up  water  in 
t£  which  it  is  dipped.  The  air  being  wetted 
<£  by  the  firft  furface  of  the  liquid  iqcorpo- 
*c  rates  ifcfelf  with  it,  hath  nq  longer  any 
“  motion  but  what  it  receives  from  the  li- 
quid,  and  by  that  motion  the  particle  of 
t£  air  that  before  touched  the  furface  is  now 
t£  carried  elfewhere ,  finks  deep  within  the 
liquid,  and  a  new  particle  of  air  fucceeds 
^  ii)  its  place  at  the  upper  furface,  which  is 
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“  in  like  manner  wetted  by  the  liquid,  mixes 
ct  itfelf  with  it;  and  thus  in  a  continued  fe- 
“  ries  ’till  the  liquid  hath  imbibed  all  the  air 
<£  that  it  is  capable  of  imbibing.” 

Since  water  imbibes  and  abforbs  the  air 
that  touches  its  furface,  lodges  it  in  its  in¬ 
terfaces,  making  no  longer  but  one  body  to¬ 
gether  ;  carries  it  along  by  its  motion  of  flui¬ 
dity  to  the  bottom  of  the  veffel  that  contains 
it  ;  and  flnee  air,  notwithftanding  its  fpecific 
gravity,  which  is  much  lefs  than  that  of  wa¬ 
ter,  unites  itfelf  with  it  ;  it  follows  neceffa- 
rily,  that  air  may  take  up,  abforb,  and  imbibe 
water  on  which  it  floats,  and  againft  which 
it  is  continually  urged  by  the  whole  weight 
of  the  atmofphere  ;  and  that  water,  notwith¬ 
ftanding  its  greater  fpecific  gravity,  may  inii- 
nuate  itfelf  into  air,  unite  with  it,  follow  all 
its  motions,  and  make  but  an  ufelefs  effort  to 
fall  back  again,  fo  long  as  it  continues  inti¬ 
mately  mixed. 

It  is  pretty  much  in  the  like  manner  that 
the  particles  of  copper,  iilver,  and  of  gold 
itfelf,  the  heavieft  of  all  metals,  keep  fuf- 
pended  between  the  parts  of  aqua  fortis  and 
aqua  regia  that  have  diffolved  them. 

This  theory  receives  great  illuftration  from 
Mr.  Petit’s  obfervation  on  the  particles  of  faits 
and  metals  not  feparating  the  particles  of 
air,  which  we  have  mentioned  pag.  17th  and 
1 8th. 
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The  reader  will  obferve  that  as  the  ab* 
forbing  of  air  into  water  is  a  kind  of  preci - 
pitatioji  or  a  dijiillation  per  defcenfum ,  which, 
in  fpite  of  the  ufual  laws  of  hydroftatics,  is 
made  of  a  fluid  lefs  heavy  into  one  which  is 
more  heavy  ;  fo  the  abforbing  of  water  into 
air  is  a  kind  of  dijiillation  per  afcenfum ,  in 
which  a  liquid  more  heavy  mounts  into  one 
that  is  lefs  heavy  ;  the  method  of  the  one 
is  only  the  invedion  of  the  method  of  the 
other. 

Hijlory  1742,  pag.  18* 


An  expli-  Mr.  Addifon,  in  his  remarks  on  feveral 

thepheno- Parts  °f  makes  mention  of  that  kind 

menon  of  of  flowing  and  ebbing  of  the  lake  of  Geneva, 
the  udcs  js  Qbferved  there  under  the  name  of 

in  the  lake 

o (  Gene-  feiches,  and  thinks  he  hath  difeovered  the 
va-  true  caufe  of  it.  cc  In  fummer,  fays  he,  it 
“  has  fomething  like  an  ebb  and  flow,  which 
<c  arifes  from  the  melting  of  the  fnows  that 
cc  fall  into  it  more  copiouily  at  noon  than  at 
<c  other  times  of  the  day.” 

Upon  which  folution  Mr.  Jallabert  re¬ 
marks,  that  the  fhort  continuance  Mr.  Ad- 
difon  made  at  Geneva  did  not  permit  him  to 
be  thoroughly  informed  of  all  the  circum- 
fiances  of  this  phenomenon  ;  which  is  ob- 
ferved  in  the  morning  as  well  as  in  the  after - 
noon y  in  winter  as  well  as  in  the  Jummery 
tho’  in  the  former  feafon  it  is  lefs  frequent. 
He  would  have  been  told  likewife  that  it 

doth 
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doth  not  prevail  through  the  whole  extent 
of  the  lake,  which  however  it  ought  to  do , 
if  it  depended  on  the  waters  which  the  rivers 
fwoln  by  the  melting  of  fnows  poured  thither 

in  greater  abundance. 

Mr.  Addifon  doth  not  explain  neither  why 
feveral  ebbs  and  flows  are  obferved  in  the 
fame  day,  a  circumftance  that  is  very  Angu¬ 
lar  and  well  worthy  of  attention.  The  wa¬ 
ter  fwells  fuddenly  a  foot,  fometimes  more* 
and  fometimes  lefs,  and  finks  again  very  foon 
after  almoft  as  fuddenly  :  thefe  reciproca¬ 
tions  of  high  and  low  water  fucceed  one  an¬ 
other  feveral  times  in  a  day,  in  fuch  manner 
however  that  the  intervals  of  time  between 
the  floods  are  greater  or  fmaller,  according  as 
the  elevation  of  the  waters  is  more  or  lefs 
confiderable.  Mr.  Jallabert  hath  remarked 
at  Geneva,  upon  one  of  the  pillars  which 
fupport  the  hydraulic  machine  tor  railing  the 
waters  of  the  Rhone,  that  when  the  waters 
of  the  lake  rife  feven  or  eight  inches*  the  in¬ 
terval  between  two  foods  is  about  14  or  15 
minutes,  and  from  24  to  26  when  they  riie 

a  foot. 

It  is  not  eafy  to  affign  the  caufe  of  this 
phenomenon  ;  fome  perlons  have  attributed 
it  to  fubterraneous  winds,  which  efcaping 
with  violence  and  by  fudden  (tarts,  raife  up 
the  waters  of  the  lake  ;  but  if  it  was  owing 
to  this  caufe,  the  fwell  of  the  water  would 

be  perceived  in  other  places  befides  the  ex¬ 
tremities 
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tremities  of  the  lake*  it  would  boil  up,  and 
bubbles  of  air  would  be  feen  to  rife  from  its 
iurface,  which  Mr.  Jallabert  hath  never  ob- 
ferved. 

Mr.  Fatio  de  Duillier,  a  learned  geomet¬ 
rician,  who  was  perfectly  acquainted  with 
the  natural  hiftory  of  the  country  about  the 
lake  of  Geneva,  and  hath  written  of  it1,  at¬ 
tributes  this  kind  of  tides  to  ftormy  winds 
from  the  fouth,  which  blowing  with  violence 
check  the  waters  of  the  lake,  and  hinder 
them  from  running  into  the  Rhone  with  the 
fame  abundance,  till  the  wind  being  fiackened, 
or  the  water  having  furmounted  by  its  weight 
the  effort  of  the  wind,  it  flows  with  more 
freedom,  and  in  greater  quantity  than  before  : 
but  how  will  this  explanation  tally  with  the 
feiches  that  happen  in  calm  weather,  as  hath 
been  often  remarked  ?  And  how  will  this 
folve  their  appearance  at  the  fouthern  extre¬ 
mity  of  the  lake,  where  the  city  of  Geneva 
is  fituated,  and  from  whence,  in  going  to¬ 
wards  the  north-eaft,  the  lake  is  confined 
within  a  canal  of  about  four  leagues  in  length 
upon  half  a  league,  or  at  the  mod  a  league 
in  breadth  ? 

Mr.  Jallabert  before  he  propofes  the  ex¬ 
plication  that  appears  to  him  the  mod  pro¬ 
bable,  premifes  thefe  two  remarks  : 

Firft,  That  towards  the  entrance  of  the 
Rhone  that  opens  into  the  lake,  the  fetches 

are 

a  Vid.  Remarques,  & c.  imprimées  à  la  fin  du  2d.  vol.  d* 
î’hifioire  de  Geneve  de  Spon. 


P  H  Y  S  I  C  S. 


•  **  ’  '  . r  ;  i.  ,  y 

are  obferved  only  at  Bouveret  and  Villeneuve, 
towns  fîtuated  at  the  extremity  of  two  little 
gulfs,  the  one  to  the  left,  the  other  to  the 
right  of  the  mouths  of  this  river.  In  places 
more  remote  from  this  extremity  of  the  lake, 
at  St.  Gingo  for  example,  which  is  not.  a 
league  diftant  from  Bouveret,  .and  at  Ve\fei, 
which  is  not  two  leagues  from  ViHeheuyej 
this  phenomenon  is  intirely  unknown.  i>t 
the  other  extremity  tq\yaa;ds  Geneva,  the  tides 
rife  only  in  that  part  of  the  Rhope  that  is 
above  the  confluence  of  this  river  and  the  ri¬ 
ver  Arve,  which  empties  itfelf  into  the  Rhone 
at  lefs  than  a  mile  below  Geneva,  that  is  to  fay, 
the  fetches  appear  manifeft  only  in. .that  part  qj 
the  lake  and  for  two  or  three  miles  above  Ge¬ 


neva. 


ceiv 


Secondly,  That  the  fetches  are  mofl  per- 
ived  in  clofe  weather  threatning  rain,  whep- 
the  air  is  very  mild  ;  at  which  times.**ïb<c 
lnows  melt  more  copioufly  on  the.  mountains, 
experience  fhewing  that  fuch  weather  accelg^ 
rates  more  the  melting  of  fno ws  than  a  bright 
fun-fluine  would  do. 

Having  .  eftablifhed  thefe  faits,  Mr.  Jalla- 
bert  enters  into  the  explication  of  the  pheno¬ 
menon,  beginning  with  th o  fetches  that  are 
perceived  near  the  entrance  of  the  Rhone. 

It  is  well  known  that  this  rivçr  takes  its 
fource  at  mount  forçai,  or  the  forked  mouri- 
tain?  which  lies  at  the  eaflern  extremity  of 
the  country  of  Valais  \  and  that  before  it 
throws  itfelf  into  the  lake,  it  flows  between 

Vol.  L  C  c  other 
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other  mountains  of  the  fame  country,  which 
are  always  covered  with  fnow.  In  mild  wea¬ 
ther  the  fnow  melts,  the  Rhone  fwells  con- 
fiderably,  and  at  fuch  times  entering  with 
impetuofity  into  the  lake,  drives  the  waters  * 
of  it,  to  the  right  and  left,  into  the  two  little 
gulfs  that  are  ntuated  near  the  entrance,  and 
at  the  extremity  of  which  are  placed  the 
towns  of  Villeneuve  and  Bouveret.  The 
waters  there  at  firft  rife  on  the  Ihore  of  each 
fide,  and  afterwards  fubfide,  in  confequence 
of  their  weight  becomi?ig  fuperior  to  the  ac¬ 
tion  of  the  waters  of  the  Rhone  againd  them, 
and  refume  the  level  of  the  red  of  the  lake. 
As  the  impetuofity  of  the  Rhone  thus  fwoln 
fubfids  for  a  certain  time,  there  mud  refult 
from  its  adion  on  the  waters  of  the  lake, 
and  from  their  re-adion,  a  flood  and  an  ebb , 
fucceeding  each  other,  pretty  much  like  the 
alternate  afeent  and  defeent  of  a  pendulum. 
The  reader  by  cading  his  eyes  on  a  map  of 
the  lake,  will  fee  that  the  feiches  which  are 
perceivable  at  this  extremity  cannot  pafs  be- 
yound  Villeneuve  and  Bouveret,  becaufe  the 
lake  from  thofe  places  acquires  almod  imme¬ 
diately  fo  great  a  breadth  that  fuch  a  fwell  of 
waters  diffufed  on  fo  large  a  furface  mud  in* 
ftantly  become  imperceptible. 

The  like  explication  will  hold  for  the  tides 
that  are  obferved  at  the  other  extremity. 
The  river  Arve,  which  takes  its  fource  in 
the  alps  of  Savoy  continually  loaded  with 
2  fnow, 
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fnow,  and  which  throws  itfelf  into  the  Rhone 
at  about  a  mile  below  Geneva,  cannot  fail  to 
fwell  considerably  during  the  melting  of  the 
fnows.  Its  waters  increafed,  and  fo  much 
the  more  fwoln  as  the  channel  is  more  con¬ 
fined,  will  confequently  flop  thofe  of  the 
Rhone,  or  make  them  fwell  ;  and  the  latter , 
which  compofe  a  great  part  of  the  waters  of 
the  lake  in  that  narrow  canal  which  contains 
it  above  Geneva,  will  produce  in  their  turn 
a  fwelling  of  the  waters  of  the  lake  for  two 
or  three  miles  above  that  city,  or  at  the  moll 
as  far  as  Gentou  and  Bellerive,  where  expe¬ 
rience  (hews  us  that  the  feiches  of  this  extre¬ 
mity  are  terminated.  Their  ebb  or  finking 
will  be  occafioned  in  like  manner  by  the 
aftion  of  their  own  weight,  when  the  waters 
fhall  have  rifen  to  a  certain  height,  which  is 
commonly  about  a  foot  ;  and  this  alternate 
action  and  re-adtion  of  the  waters  performed 
in  an  interval  of  15  or  20  minutes,  will  pro¬ 
duce  the  floods  and  ebbs  that  are  the  fubjedt  of 
our  enquiry.  In  a  word  the  Arve  being  fwolrt 
produces  in  that  part  upon  the  Rhone,  and 
by  means  of  the  Rhone  upon  the  waters  con¬ 
tiguous  to  the  lake,  the  fame  effedl  as  the 
waters  of  the  Rhone  and  thofe  of  the  lake 
occafioned  reciprocally  the  one  upon  the  other 
at  the  entrance. 

It  is  evident  that  all  thefe  effedts  will  be  fo 
much  the  more  confiderable,  as  the  caufç 
producing  them,  according  to  Mr.  Jallabert, 
lhall  be  more  diftinguilhable  and  more  fud- 

C  c  2  den  -, 
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den  ;  and  this  is  what  experience  juftifles  in 
favour  of  his  foliation.  When  the  meltiner 

C_J 

of  the  fnows  and  the  fall  of  rains  have  been 
extraordinary,  and  the  fwell  of  the  Arve 
reaches  to  or  exceeds  the  height  of  the  fu- 
perior  waters  of  the  lake,  thefe  waters  and 
thofe  of  the  Rhone  being  no  longer  able  to 
flow  together  below  Geneva,  are  forced  to 
flow  back  towards  the  city  and  towards  the 
lake  ;  and  in  that  cafe  thefe  of  the  Rhone  re¬ 
turn  back  along  the  right  luperior  and  north¬ 
ern  fhore,  and  thofe  of  the  Arve  along  the 
left  and  fouthern  fhore  ;  the  one  and  the 
other  appearing  dijlinSl  by  the  colour  that  is 
peculiar  to  them,  or  which  they  have  ac¬ 
quired  accidentally.  This  was  obferved  on 
the  3d  of  December  1570,  on  the  21ft  of 
November  1651,  on  the  10th  of  February 
1711,  on  the  15th  of  September  1733,  anc^ 
on  the  2 1  ft  of  December  1 740,  when  it  was 
feen  with  furprife,  that  the  waters  of  the 
Rhone  carried  away,  towards  the  lake,  the 
boats  and  all  other  bodies  that  were  floating, 
and  cauled  the  mill  wheels  to  turn  in  a  con¬ 
trary  direftion. 

It  might  be  alledged  againft  the  hypothe- 
fis  of  Mr.  Jallabert,  that  the  fetches  have  been 
fometimes  perceived  near  Geneva  at  a  time 
when  the  waters  of  the  Arve  have  been  low  : 
but  befides  that  thefe  cafes  are  very  rare,  and 
that  the  fetches  then  are  fcarcely  perceivable  ; 
they  never  happen  but  when  the  waters  of 
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the  Rhone  are  very  low  likewife,  and  are  al¬ 
ways  preceded  by  a  warm  wind,  which  dif- 
folves  the  fnows  in  a  fufficient  quantity  to 
jfwell  the  Arve  that  was  before  extremely  low. 
Of  this  kind  Mr.  Jallabert  obferved  one  in 
the  beginning  of  April  1742,  which  rofe  fe- 
ven  or  eight  inches.  A  fouth-weft  wind, 
that  continued  24  hours,  caufed  the  thermo¬ 
meter  of  Mr.  De  Reaumur  to  rife,  from  the 
fixth  degree  above  o,  which  anfwers  to  freez¬ 
ing,  as  high  as  the  thirteenth.  As  the  lake 
doth  not  begin  to  increafe  till  the  month  of 
May  after  the  melting  of  the  fnows,  the 
Rhone  is  commonly  very  low  in  the  month 
of  April,  and  it  was  fo  in  reality  when  the 
fiches  of  which  we  have  been  fpeaking  were 
obferved. 

Mr.  Addifon  was  right  in  general  in  fay¬ 
ing  that  this  kind  of  ebb  and  flow  was  oc- 
caiioned  by  the  melting  of  the  fnows  ;  but 
that  amounts  only  to  a  vague  conjecture, 
which  leaves  the  phenomenon  undetermined, 
and  feems  even  oppofite  to  it  in  certain  re- 
fpeCts.  One  makes  no  acquifition  in  phyfics 
without  entering,  as  Mr.  Jallabert  hath  here 
done,  into  an  exaCt  and  rational  detail  of 
faits  and  circumftances. 

Hijlory  1742,  flag.  26, 

7  nni ft’  do  Mr\  Addifon  the  ju[lice  to  obfrve , 
that  though  he  barely  mentions  the  melting  of 
the  fnows  as  the  caufe  of  the  ebb  and  flow  in 
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the  lake  of  Geneva ,  yet  he  is  more  ample  in 
affigning  the  fame  caufe  for  the  rife  of  the  pe~ 
rtodical  fountains  in  Switzerland.  44  I  fan- 
44  cied,  fays  he,  the  confufion  of  mountains 
V  and  hollows,  I  here  obierved,  furnifhed 
44  me  with  a  more  probable  reafon  than  any 
44  I  have  met  with  for  thofe  periodical  foun- 
44  tains,  which  flow  only  at  fuch  particular 
44  hours  of  the  day.  For  as  the  tops  of 
4C  thefe  mountains  cafl  their  (hadows  upon 
f4  one  another,  they  hinder  the  fun’s  fhining 
44  on  feveral  parts  at  fuch  certain  times,  fo 
4C  that  there  are  feveral  heaps  of  fnow  which 
44  have  the  fun  lying  upon  them  two  or  three 
44  hours  together,  and  are  in  the  (hade  all 
44  the  day  afterwards.  If  therefore  it  hap- 
44  pens  that  any  particular  fountain  takes  its 
44  rife  from  any  of  thefe  refervoirs  of  fnow, 
44  it  will  naturally  begin  to  flow  on  fuch 
44  hours  of  the  day  as  the  fnow  begins  to 
44  melt  ;  but  as  foon  as  the  fun  leaves  it 
44  again  to  freeze  and  harden,  the  fountain 
44  dries  up,  and  receives  no  more  fupplies 
44  till  about  the  fame  time  the  next  day, 
44  when  the  heat  of  the  fun  again  fets  the 
44  fnows  a  running,  that  fall  into  the  fame 
44  little  conduits,  traces,  and  canals,  and  by 
4‘  confequence  break  out  and  difçover  them- 
44  felves  always  in  the  fame  place.’' 

Sir  Hans  Sloane  hath  written  to  Mr.  Geof- 
froy  an  account  of  a  man’s  having  been  with 
him,  to  whom  he  was  a  perfect  flranger,  in 
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order  to  communicate  the  fecret  he  had  found 
of  fpaying  fhh,  and  fattening  them  by  that 
means.  The  man,  who  at  firfl  was  only  a 
net-maker,  and  lived  about  fifteen  miles  from 
Sir  Hans’s  country-houfe,  having  acquired 
great  fkill  in  the  breeding  of  fifh,  had  gain¬ 
ed  a  confiderable  profit  from  it.  The  Angu¬ 
larity  of  the  fail  excited  the  curiofity  of  the 
learned  naturalifl,  and  the  fifh  merchant  of¬ 
fered  to  make  trial  of  it  before  him.  Having 
fetched  eight  carruchens ,  a  kind  of  fmall  carp 
that  have  been  lately  imported  into  England 
from  Hamburg,  which  he  had  put  into  two 
large  vefiels  filled  with  water,  and  had  given 
frefh  water  twice  or  thrice  upon  the  road,  he 
differed  one  of  the  eight  carps  immediately 
in  the  prefence  of  Sir  Hans,  and  fhewed  him 
the  ovary,  together  with  the  paflage  which 
leads  into  the  part  that  is  called  the  cloaca. 
Upon  another  of  them  he  performed  the  ope¬ 
ration  of  fpaying,  by  opening  the  ovary,  and 
fluffing  into  the  wound  a  piece  of  a  black 
hat.  The  carp  that  had  been  fpayed  being 
put  with  the  other  fix  that  remained,  ap¬ 
peared  to  fwim  with  fomewhat  lefs  eafe  than 
the  others  ;  afterwards  they  were  all  thrown 
into  the  bafon  in  Sir  Hans’s  garden,  the  wa¬ 
ter  of  which  is  fupplied  by  the  neighbouring 
river,  and  where  he  believed  them  flill  living 
when  he  wrote  to  Mr.  Geoffroy.  Wc  have 
not  yet  received  any  further  account:  the 
letter  was  fent  towards  the  end  of  laft  De-* 
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ççmbeï;  and  Samuel  Tull,  which  is  the  man’s 
name,  promifed  Sir  Ilans  to  lend  him,  in  the 
following  lpcing,  fome  of  thefe  fpayed  filli, 
which  he  lays  exceed  the  others  in  delicacy 
of  tafle,  as  much  as  a  poularde  furpaffes  a 
cock,  or  a  fat  ox  a  bulk  This  eftedt  of  the 
fpaying  of  fifli,  is  very  probable  from  its  ana¬ 
logy  with  what  happens  to  land  animals  : 

and  Sir  Hans  thinks  that  fuch  a  difeovery  de- 

* 

lerves  to  be  purfued,  and  may  be.  ufeful,  both 
for  making  the  fifli  more  fat  and  delicate, 
and  for  diminilhing  their  multiplying  in  ponds 
and  ftagnating  waters,  that  abound  too; much 
with  young  fry,  which  prevents  their  growth. 

Hi/ory  1742,  pag.  31. 


the  freez¬ 
ing  or  ri¬ 
ver:,  by 
the  at  be 
ïsollet. 


pbferva-  The  concurrent  teflimony  of  millers,  wa- 
^5^ckrmen;  and  fi  flier  men,  confirmed  by  the  au- 
hisac-  thqrity  of  Dr.  Plot  iig  his  hiflory  of  Oxford- 
Ihhe,  determined  Mr.  Hales  to  examine  in¬ 
to  the  truth  of  an  aflertion,  ££  that  rivers  are 
c£  found  conftantly  to  freeze  firft  at  their 
'£C  bottoms.”  In  the  appendix  to  the  fécond 
Volume  of  his  ftatical  effays,  we  find  that  he 
went  two  years  fucceffively  to  the  Thames 
when’  it  was  frozen,  caufed  the  ice  to  be 
broke,,  and  obferved  die  river  as  well  at  the 
bottom  as  on  the  furface.  Thefe  are  his 
words  :  £c  The  furface  of  die  \yater  was 
t£  frozen  about  one-fifth  of  an  inch  -thick,' ” 
(the  cible  Nolle t  by  mijlake  t ratifiâtes  it  one - 
third)  ^  under  which  ice,  I  Taw  at  the  hot- 
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ç<  tom  another  bed  of  ice  ;  then  breaking 
<c  away  feme  of  the  upper  ice  with  a  pad- 
(c  die,  I  took  up  fome  of  the  lower  ice, 
tc  which  was  about  half  an  inch  thick,  but 
“  was  not  fo  folid  as  the  furface  ice,  but 
c;  more  fpongy  and  cavernous.  This  lower 
cc  ice  joined  to  the  upper  ice  at  the  brink  of 
tc  the  water,  and  was  gradually  more  and 
“  more  diftant  from  it,  as  the  bottom  deep- 
<c  ened  ;  for  it  adhered  clofe  to  the  bottom, 
tc  where  the  hones  and  fand  were  incorpo- 
tc  rated  into  it,  and  which  it  brings  up*  to  the 
<c  furface  along  with  it.”  Pag.  356. 

Nothing  can  be  faid  more  pofitive  in  fa¬ 
vour  of  the  vulgar  opinion  ;  it  is  the  tefti- 
mony  of  a  fkilful  experimental  philofopher, 
who  pronounces  from  appearances  that  have 
not  at  all  the  air  of  equivocation  :  yet  avder- 
cifive  as  they  feem,  if  Mr.  Kales  judged  the 
ice  to  be.  adherent  to  the  bottom  for  this  rea- 
fon  only,  becaufe  it  was  mixed  with  fand  and 
hones  which  it  brought  up  to  the  furface  of 
the  river,  it  will  be  feen,  in  the  courfe  of  this 
memoir,  that  his  judgment  was  not  fo  well 
founded  as  at  firh  view  one  would  be  incli¬ 
ned  to  think.  To  diffipate,  or  rather  to  have 
prevented  all  doubt,  I  could  wifh  that  Mr. 
Kales  had  faid  pofitively  that  he  had  caufed 
the  bottom  of  the  river  to  be  founded  in  his 
prefence  at  fome  dijlance  from  the  Jhore ,  and 
tint  there  he  had  found  ice  adherent  in  fe- 
vera1  places.  But  in  reading  the  context  from 
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whence  I  have  made  the  citation,  it  is  manifeft 
that  the  obfervations  were  made  in  a  bay  at  the 
watering  place  at  Teddington ,  which  confe- 
quen'ly  had  but  little  depth  of  water  at  the 
ed^es  ;  that  the  ice  was  no  more  than  4th  of 
an  inch  thick,  which  could  not  permit  the 
obferver  to  advance  any  further  -,  and  the 
teftimony  of  fifhertnen  is  fo  often  appealed  to, 
that  there  is  reafon  to  fear  Mr.  Hales  hath 
too  eafily  placed  his  confidence  in  them . 
However  that  may  be,  I  am  going  to  relate 
what  I  have  done  and  what  I  have  feen,  in 
order  that  the  reader  may  perceive  what  may 
very  probably  have  impofed  on  thofe ,  who 
think  they  have  proofs  of  the  congelation  of 
water  at  the  bottom  of  rivers. 

This  winter  when  the  Seine  was  bound  by 
the  froft,  the  thermometer  of  Mr.  De  Reau¬ 
mur  being  10  degrees  below  the  freezing 
point,  I  caufed  the  ice  to  be  cut  three  or  four 
feet  from  the  border,  and  detached  from  it 
a  piece  about  a  foot  fquare,  that  was  eight 
inches  thick.  When  I  took  it  I  perceived 
that  the  under  part  was  not  fmooth  as  it  com¬ 
monly  is  in  ice  that  is  formed  from  a  ftag- 
nating  water,  neither  was  it  compact  like 
the  reft,  but  very  uneven,  and  as  it  were 
fpungy,  having  all  the  appearance  of  a  lay 
of  ice  rugged  and  grumous  faftened  under¬ 
neath  to  a  flake  more  folid  and  uniform  ;  I 
always  perceived  the  fame  thing  to  happen  in 
every  part  of  the  river,  where  I  caufed  pieces 
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of  ice  to  be  taken  :  I  remarked  likewife  that 
at  the  bottom  of  the  holes  which  I  had  made 
in  the  ice  in  order  to  get  the  pieces  I  have 
been  fpeaking  of,  inftead  of  feeing  a  clear 
water,  as  it  commonly  is  when  one  makes 
a  hole  in  the  ice  of  a  bafon  or  a  veffel,  I  faw 
nothing  but  little  parcels  of  ice  not  well  uni¬ 
ted,  and  intirely  like  the  lay  I  had  feen  under 
the  flake  of  ice  I  mentioned  before  -,  I  caufed 
a  certain  quantity  of  thefe  little  parcels  to  be 
taken  up,  but  notwithftanding  all  the  care  I 
took  to  make  the  water  clear  I  could  never 
fucceed  in  it,  this  fort  of  ice  was  continually 
renewed  on  the  furface  :  and  the  workmen  I 
employed,  finding  my  defign,  aflfured  me  on 
the  experience  they  had  often  had,  that  I 
took  an  ufelefs  labour.  I  was  obliged  to  be¬ 
lieve  them  with  regard  to  the  fadt,  but  was 
not  perfuaded  of  the  reafons  they  gave  me 
for  it.  4<  This  ice,  faid  they,  which  we  take 
“  up  at  this  hole  is  the  b  ragged  foft  part  of 
<c  ice  that  is  formed  in  the  night  at  the  bot- 
c<  tom  of  the  river,  and  which  the  fun  draws 
t£  up  in  the  day  to  the  furface  ;  you  may 
<c  obferve,  added  they,  that  almoft  all  the 
£C  pieces  we  take  up,  are  dirty,  full  of  earth, 
<£  and  fometimes  contain  blades  of  grafs.” 

Of  all  I  heard  them  fay,  there  was  but  one 
thing  that  appeared  worthy  of  my  attention, 
namely ,  the  dirtinefs  of  the  bouzin ,  as  they 
called  it,  which  I  found  to  be  real ,  and  at¬ 
tributed 

y  Boudin  in  French,  Mr.  Hales  calls  it  the  ice-meers. 
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tributed  at  firft  to  the  nearnfefs  of  the  fhore, 
and  to  the  little  depth  of  the  river  in  thole 
places  where  I  caufed  the  ice  to  be  opened  ; 
this  notion  had  a  probability,  bat  foon  loft  it 
by  an  experiment  that  feemed  likely  to  con¬ 
firm  it.  I  made  them  open  the  ice  in  places 
where  the  river  was  nine  or  ten'  feet  deep, 
and  when  the  piece  of  ice  was  lifted  tip  I 
raw,  contrary  to  my  expectation,  that  the 
ragged  foft  part  (bouziri)  relembled  very  of¬ 
ten  that  which  I  had  obferved  nearer  to  the 
fhore,  that  it  contained  in  like  manner  filth, 
and  that  the  lurface  of  the  water  was  always 

j 

covered  with  it,  whatever  pains  I  took  to  re¬ 
move  it. 

I  could  no  longer  therefore  confider  this 
bouzin  as  an  ice  formed  near  a  fandy  bottom, 
that  is  ftirred  by  the  agitation  of  the  water. 

J  O 

But  mult  I  conclude,  contrary  to  all  princi¬ 
ples,  that  the  ice  which  appears  on  the  fur- 
face  of  a  river,  thickens  only  by  the  addition 
of  parts  frozen  at  the  bottom?  If  the  freez¬ 
ing  of  rivers  is  not  conformable  to  that  of 
ponds  and  batons,  can  the  difference  that  is 
obferved  have  any  other  eaufe  than  the  mo¬ 
tion  of  the  water,  and  can  that  motion  occa- 
fion  the  cold  to  feize  the  bottom  before  the 
lurface  ?  Mr.  Hales  in  order  to  explain  this 
phenomenon  which  he  confiders  as  certain, 
pretends  that  the  bottom  may  acquire  a  f ef¬ 
ficient  degree  of  coldnefsto*  freeze  the- water, 
becaufe  it  flows  there  more  gently  than 
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elfe  where,  the  upper  water,  fays  he,  being 
in  a  greater  degree  cf  motion  than  the  lower , 
it  cannot  fo  foon  j'reeze  :  bat  I  cannot  yield 
to  the  fuppofiticn  itfelf  that  the  water  freezes 
fooneft  at  the  bottom  ;  for  having  lèverai 
times,  and  in  different  years  plunged  ther¬ 
mometers  to  all  forts  of  depths  in  the  river, 
when  the  ice  of  the  furface  was  two,  three, 
fix,  and  even  eight  inches  thick,  I  never 
found  the  water  to  be  at  the  degree  of  cold 
that  is  neceffary  for  freezing.  Indeed  it 
fometimes  comes  very  near  it,  but  even  that 
is  only  after  feveral  days  of  hard  freezing, 
and  not  when  the  ice  of  the  furface  is  no 
more  than  three  quarters  of  an  inch  thick  ; 
in  a  word,  I  always  found  that  water  aftually 
fluid  had  never  the  coldnefs  of  ice  ;  how 
then  fhould  it  be  able  to  tranlmit  that  cold¬ 
nefs  to  the  bottom  over  which  it  flows  ? 

Altho’  thefe  experiments  prevent  my  be¬ 
lieving  with  Mr.  Hales  that  rivers  freeze  at 
the  bottom,  yet  it  mu  ft  be  owned  that  we 
commonly  find  under  the  foKd  ice  of  the  fur- 
face  of  rivers  that  other  fort  of  fpongy  ice 
which  I  have  mentioned,  that  it  is  often 
earthy  and  full  of  land,  and  that  thefe  marks 
are  found  in  it  not  only  when  it  is  taken  up 
near  the  (here,  but  likewife  in  places  where 
the  river  is 'nine  or  ten  feet  deep.  We  fhall 
now  endeavour  to  (hew  that  thefe  fadts,  tho? 
rightly  obferved,  have  not  been  explained  as 
they  ought,  and  that  they  may  be  reconciled 
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with  the  ufual  effects  of  freezing  and  with 
the  notions  we  have  of  it  in  phyfics. 

The  difficulty  of  exhaufting  the  bouxin  or 
ice-meers  by  the  holes  that  had  been  made  in 
the  ice,  induced  me  to  think  that  it  followed 
the  current  of  the  water  ’till  fome  circum- 
ftance  determined  it  to  fix  beneath  the  folid 
flakes  of  ice  ;  if  my  conjecture  was  right, 
there  could  be  none  but  on  the  furface  of  the 
water,  and  if  fome  obftacle  was  interpofed 
to  hinder  it  from  following  the  ft  ream  of  the 
current,  there  fhould  no  longer  appear  any 
at  the  place  immediately  below  the  obftacle. 
A  large  wooden  fhovel  which  I  plunged  per¬ 
pendicularly  ffiewed  me  enough  to  give  me 
a  good  opinion  of  my  conjecture  ;  but  as 
what  pafled  by  the  tides  did  not  permit  me 
to  have  the  furface  of  the  water  intirely  clear, 
I  fent  for  a  calk,  and  having  knocked  out 
the  two  ends  I  let  it  down  through  a  hole 
made  in  the  ice  of  a  fuitable  bignefs  to  -|ths 
of  its  length;  by  this  means  I  formed  a  kind 
of  well,  from  which  I  exhaufted  the  ice- 
meers  in  a  very  little  time,  and  was  convin¬ 
ced  that  this  fort  of  ice  was  carried  by  the 
current,  and  doth  not  commonly  fix  in  the 
place  where  the  freezing  produced  it. 

To  this  experiment  may  be  joined  an  ob- 
fervation  1  am  going  to  mention,  which  alone 
would  be  fufficient  in  my  opinion  to  unde¬ 
ceive  thofe  who  think  that  ice  arifes  from  the 
bottom  of  the  water.  If  it  was  true  that  it 
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rofe  from  thence,  ought  not  the  filth  that  is 
obferved  in  it  to  be  of  the  fame  kind  as  the 
bottom  on  which  it  is  pretended  to  be  form¬ 
ed?  Yet  I  have  obferved  the  diredt  contrary, 
moft  commonly  the  ice-meers  appeared  yel¬ 
low  or  full  of  land,  whilft  the  bottom  of  the 
river,  which  I  caufed  to  be  founded,  was 
only  mud  for  confiderable  diftances.  Thefe 
ice-meers  therefore  muft  have  come  from 
fome  diftant  fuperior  part,  and  if  this  be  ad¬ 
mitted,  it  is  not  difficult  to  explain  why  they 
fhould  be  dirty,  earthy,  and  fometimes  full 
of  grafs  and  ftraws,  altho’  not  formed  upon 
the  ground  ;  it  is  fufficient  (and  the  fuppo- 
fition  will  eafily  be  allowed)  that  they  have 
trailed  on  the  bottom  in  places  where  the 
river  is  low,  and  that  the  little  clutters  which 
compofe  them  were  dirtied  before  they  u* 
nited. 

The  reader  will  fee  by  what  I  have  been 
mentioning,  that  the  vulgar  opinion  on  the 
pretended  formation  of  ice  at  the  bottom  of 
rivers  hath  fome  appearance  of  reafon  ;  but 
will  perceive  likewife  that  thefe  appearances 
have  nothing  real  when  examined  with  care. 
It  remains  now  to  know  why  thefe  deceitful 
appearances,  thefe  attemblages  of  frozen 
clutters,  which  we  have  named  bouztn  or 
ice-meers,  and  that  cover  the  under  part  of 
folid  flakes  of  ice,  are  found  only  in  waters 
that  have  a  current  ;  for  it  is  a  certain  fadt 

that  this  fort  of  ice  is  never  found  in  ftagna- 
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ting  waters.  How  then  is  it  formed,  and 
what  determines  it  to  occupy  the  places  it 
ufually  affects  ? 

Ice,  as  is  well  known,  is  water  that  hath 
loft  its  fluidity,  or  in  other  words,  whofe 
parts  or  molectda  ftre  fixed  in  certain  pofitionV 
relative  one  to  another,  and  fattened  together 
m  the  manner  of  folid  bodies  ;  the  canfe  of 
this  fixation  is  cold;  but  the  cold  operates 
this  effedfc  quicker  or  flower,  according  as  it 
a<fts  on  parts  that  have  more  or  lefs  motion  ; 
for  which  reafon  pools,"' batons,  ponds  arc 
commonly  bound  up  before  rivers,  and  the 
latter  begin  always  with  freezing  at  the  edges, 
becaufe  the  water,  there  is  lefs  agitated. 

The  motion,  which  retards  or  hinders  the 
effects  of  froft,  is  not  the  motion  that  the 
parts  of  water  have  in  common,  but  rather  that 
which  they  .have  each  in  particular.  If  thé 
middle  of  the  river,  which ’.is  commonly 
called  the  current ,  doth  not  freeze  as  well 
as  the  edges,  it  is  not  bécaufe  the  water  floïw 
in  that  part,  it  is  not  even  becaufe  it  flows 
there  more  pwift  than  elfewhere;  but  be¬ 
caufe  it  flows  by  waves',  and  that  all  its  parts 

have 

Or  in  the  expy  ejjion  of  Horace }  which  gives  a  mort  lively 
image,  ' 

- 1  LABORAT  ’ 

Lympha  fugax  trépida  re  rivo, 

where  fame  of  the  commentators  have  abftirdly  interpreted  the 
word  trepidarc,  to  murmur  ;  but  that  fcvfe  may  be  confuted  front 
Horace  himfelf. \  Epif.  lib.  I .  Epifl.  x.  ver.  20. 

Parlor  in  vicis  aqua  tendît  rumperë  pîumbum, 

Quam  quae  per  pronum  trépidât  cum  murmure  rivum  ? 

According 
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have  not  an  equal  fwiftnefs  ;  for  if  it  was  pof- 
fible  that  in  their  common  motion  they  could 
•keep  the  fame  refpedlive  pofitions  to  each  o- 
ther,  I  fee  no  reafon,  which  on  fuch  a  flip- 
pofition  fhould  hinder  the  cold  from  fixing 
them,  and  turning  them  into  ice.  This  con- 
clufion  is  not  only  probable  but  justified  in  all 
appearance  by  fadt,  for  I  think  I  am  able  to 
prove  that  the  large  pieces  of  ice  one  fees 
floating  down  a  river,  were  formed  chiefly  of 
a  water  that  hath  not  ceafed  to  move,  and 
ought  not  to  be  confidered,  at  leaft  for  the 
greatefl  part,  as  fragments  detached  from  the 
Tides,  or  defcending  from  the  little  rivers 
where  care  hath  been  taken  to  break  the  ice, 
as  fome  naturalifts  have  thought.  This  no¬ 
tion  cannot  fupport  itfelf,  if  a  due  attention 
be  paid  to  the  following  obfervations  ;  that 
an  increafe  of  cold  which  renders  the  ice  of 
the  edges  more  folid,  and  confequently  lefs 
liable  to  break,  always  multiplies  the  ice  that 
is  carried  down  the  ftream  of  the  water,  un- 
lefs  the  froft  increafes  to  a  certain  degree  of 
fe  verity  that  produces  a  quite  contrary  effedt* 
that  the  floating  pieces  of  ice  are  as  many,  or 

even 

According  to  the  interpretation  1  ha  ve  jujl  mentioned  by  thofe 
learned  gentlemen  it  follows ,  that  the  expreffion  trépidât  cum 
murmure  is  the  fame  in  (ignification  as  murmurât  cum  murmure  ; 
Rifum  teneatis  ?  Or  indeed  it  Jbould  rather  excite  a  different 
emotion y  fince  commentators  are  too  generally  confded  in,  to  fee 
fuch  an  elegant  writer  fo  miferably  mangled . 

To  me  the  expreffion  laborat  trepidare  conveys  a  very  lively 
image  of  the  manner  in  which  a  fream  works  its  way  with  d 
kind  of  quivering  motion. 

Vo l.  I*  D  d 
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even  more  numerous  in  the  morning  than  in; 
the  evening  ;  is  it  probable  that  people  have 
been  at  work  in  breaking  off  the  pieces  of 
ice  in  the  night  time  ?  Or  if  they  come  from 
fuch  a  diftance  that  they  may  be  fuppofed  to 
fet  out  the  preceding  day,  how  comes  it  to 
pafs  that  the  greateft  number  have  not  been 
flopped  on  the  way  either  by  the  ice  of  the 
borders,  or  by  a  thoufand  other  obffacles  that 
are  to  be  met  with  on  a  river  half  frozen  ? 
Moreover,  if  they  have  been  detached  by 
dint  of  labour,  what  toil  rnuft  be  fuppofed  in 
order  to  produce  fo  great  a  quantity,  and  how 
is  it  known  that  the  country  people  a£t  thus 
by  concert,  to  difengage  the  rivers  ?  Laftly, 
if  thefe  pieces  of  ice  are  compared  never  fo 
little  with  thofe  that  are  faftened  to  the  fhore, 
what  differences  may  be  difcerned  in  them  ? 
The  latter  are  almoft  always  fmoother,  thick¬ 
er,  harder,  and  more  tranfparent  ;  the  for¬ 
mer  therefore  are  not  made  of  the  fame  fluff, 
as  I  may  fay,  but  the  manner  of  their  forma¬ 
tion  I  fhall  now  explain. 

If  you  caft  your  eyes  on  a  large  river,  par¬ 
ticularly  in  the  country  and  in  calm  weather, 
you  may  obferve  abundance  of  places  where 
the  furface  of  the  water  flows  in  a  manner 
ferenely  fmooth ,  where  the  parts  by  confe- 
quence  have  only  a  velocity  that  is  common 
to  ally  and  are  at  reft  refpeftively  to  each  o- 
ther  :  let  us  fuppofe  fuch  a  gliding  motion  to 
continue  fome  inftants  during  a  levere  froft, 

there 
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there  will  be  formed  a  piece  of  ice  more  or  * 
lefs  big  according  to  the  extent  of  the  unifor¬ 
mity  of  motion  we  have  fuppofed,  or  that  e- 
quality  of  velocity;  which  however  we  would 
not  be  underftood  to  mean  ftricily  fuch ,  but 
moll  commonly  fujjictent  to  give  room  for 
freezing. 

If  this  firft  piece  of  ice,  yet  tender  and  thin, 
floats  forne  time  upon  a  water  that  continues 
to  flow  in  that  manner,  far  from  breaking, 
it  hardens  more  and  increafes  in  thicknefs, 
becaufe  the  degree  of  cold  it  hath  increafing 
more  and  more,  its  parts  are  condenfed,  and 
it  becomes  itfelf  capable  of  freezing  the 
water  that  immediately  touches  it  ;  and  even 
tho’  it  fhould  pafs  afterwards  into  places  * 
where  the  current  is  wavy ,  or  fhould  knock 
againft  other  ice,  its  hardnefs  and  dimenfions 
may  be  fuch  as  to  refill  the  Undulatory  mo¬ 
tion  and  the  knocks;  or  if  it  fhould  chance 
to  break,  the  pieces  may  ftili  continue  big 
enough  to  compofe  another  by  tiieir  union 
with  like  fragments. 

But  on  the  contrary,  if  that  firfl  ice,  at 
the  moment  it  begins,  pafies  to  a  part  of  the 
river  too  much  agitated  (  which  witliout 
doubt  is  the  moll  ufual  cafe)  or  happens  to 
be  preflfed  between  two  more  folid  pieces  of 
ice,  it  is  crufhed,  and  reduced  into  very  fmall 
parts  that  float  where  the  waves  carry  them  ; 
and  which  mod  commonly  do  not  join  toge- 
tber  again,  or,  if  they  join,  they  form  only 

Dd  2  little 
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little  clutters:  now  thefe  little  pieces  of  ice 
formed  on  the  whole  furface  of  the  water, 
but  principally  towards  the  edges,  being 
loaded  with  all  the  particles  of  'foreign  matter 
that  they  at  firtt  attociated,  or  have  met 
with  in  their  paflage,  fuch  as  earth ,  mud, 
foam ,  fir aw ,  bits  of  grafs ,  &c,  occalion  fo me- 
times  that  fpunginefs  which  is  obferved,  and 
at  other  times  that  rough  and  grumous  fur- 
face,  which  hath  been  thought  the  print  of 
the  foil  from  whence  they  role. 

j 

Memoirs  17 43,  pag.  4,2. 

A  new  ]\/[r.  ]3e  Button  hath  difeovered  that  the 
fja^ows  bodies,  which  from  their  effence 
ought  to  be  blacky  ttnee  they  are  only  a  priva¬ 
tion  of  light,  are  always  coloured  at  the  riling 
and  fetting  of  the  fun.  I  have  obferved,  fays 
he,  in  the  courfe  of  this  fummer  more  than 
thirty  riling  and  fetting  funs,  all  the  lhadows 
that  fell  upon  white,  as  upon  a  white  wall 
or  white  paper,  were  fometimes  green,  but 
moft  commonly  blue,  and  of  a  blue  as  lively 
as  the  moft  beautiful  azure.  I  have  fhewn 
this  phenomenon  to  feveral  perfons  who  have 
been  equally  furpriied  at  it.  The  feafon  of 
the  year  makes  no  alteration.  I  do  not  know 
that  any  aftronomer,  natural  philofopher,  in 
a  word,  any  one  hath  taken  notice  of  this 

phenomenon  before. 

■  • 

Memoirs  1743,  pag.  157. 

Mr. 
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obfer- 
ation 


Mr.  Bouguer  was  willing  to  try  what An. 
would  be  the  effedt  of  the  heat  of  the  fun  in  ofthedif* 
the  torrid  zone  on  metals,  and  the  experi-  firent  ef- 
ments  he  made  difcovered  to  him  a  fa dt  that  0f 
he  probably  would  not  have  conjedtured  ;  the  fun  on 
namely,  that  the  heat  of  the  fun  to  which  we  metaIs  ^nd 

, y  r  .  .  ,  ,,  animal  bo- 

can  be  expoied  without  any  danger,  occaii-dies. 
ons  in  metals  an  extenfion  more  confiderable 
than  what  is  occafioned  by  boiling  water, 
altho’  boiling  water  is  capable  of  deftroying 
in  an  inftant  the  organifation  of  an  animal 
body  :  the  reafon  probably  is,  that  the  par¬ 
ticles  of  fire  which  are  mixed  with  the  boil¬ 
ing  water  are  retained  there ,  and  cannot  in- 
finuate  themfelves  in  a  fufficient  quantity  into 
the  clofe  fores  of  iron,  that  are  more  adapted 
and  proportioned  to  the  particles  of  light; 
but  the  lax  foftnefs  of  flefh  gives  the  parti¬ 
cles  of  fire  a  free  paffage,  by  which  they  en¬ 
ter  and  diffolve  the  texture  5  whilft  the  folar 
matter,  palling  perhaps  too  eafily,  cannot  pro¬ 
duce  that  effedt. 

Hifiory  1745,  fag .  12. 


1  add  in  confirmation  ofi  the  preceding  re¬ 
mark,  that  it  is  very  certain  that  the  folar 
matter  or  particles  of  light  are  much  finer  and 
more  fubtil  than  thofe  off  fire  -,  gold  that  is  in - 
vincibly  fixed  in  the  mojl  intenfe  fires ,  becomes 
volatile  in  the  heat  of  the  fun  by  means  of  a 
burning  glafs ,  which  deftroys  its  very  effence • 
Nothing  haflens  putrefadlion  of  animal  fub - 
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fanccs  fo  much  as  hot  vapours ,  perhaps  becaufe 
the  moi (lure  relaxes  more  the  pores ,  gives 

an  caper  admijjion  to  the  particles  oj  fire. 

The  con-  What  is  that  matter  which  is  commonly 
b  vc.'n  called  electrical  matter ,  and  is  with  rcafon 
elèftrical  confidered  as  the  principal  agent  in  the  phe- 
and^elc-  nomena  which  we  are  folicitous  to  folve  ? 
mentary  from  whence  comes  it  ?  how  is  it  put  in  ac- 

fire,v  by 
the  abbé 
Nollet. 

Thefe  are  the  objeCts  of  my  prefent  inquiry. 

In  order  to  anfwer  the  firjl  of  thefe  quefti- 
ons,  I  fearch  in  nature  for  fome  fubtile  known 
fluid,  or  at  leaft  fuppofed  and  admitted  by  the 
greateft  number  of  natural  philofophers,  a 
fluid  that  hath  characters  refembling  thofe  of 
the  matter  which  caufes  electricity,  that  is 
capable  of  burning  and  giving  lights  that  can 
produce  however  fometimes  the  one  without 
the  other ,  that  difcharges  itf elf  with  a  noife 
according  to  certain  circumftances,  that  af- 
feCts  our  organs  of  feeling  and  fmelling ,  if 
not  by  itfelf,  at  leaft  by  means  of  the  fub° 
fiances  with  which  it  affociates  ;  for  if  I  can 
find  fuch  a  fluid  that  ulually  difcovers  itfelf 
by  fuch  effeCts,  may  I  not  with  reafon  attri¬ 
bute  to  it  thefe  fa??ie  effeCts  wherever  I  fhall 
meet  with  them  ? 

Now  thefe  are  the  characters  of  fire  pro¬ 
perly  fo  called,  of  that  element  which  is  fup¬ 
pofed  with  the  utmoft  reàfon  to  be  every¬ 
where  prefent,  not  only  within  fluid  mediums 

and 


tion  ?  and  by  what  mechanifm  doth  it  pro¬ 
duce  thofe  Angular  effeCts  that  we  admire  ? 
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<and  round  folid  bodies,  bat  even  within  their 
inmoft  recedes  and  in  the  pores  of  their  in-  - 
tegral  parts.  Let  us  take  a  view  of  its  mod: 
known  properties,  and  compare  them  with 
thofe  of  the  matter  which  makes  eledtricity. 

In  the  firft  place,  the  elementary  fire  doth 
not  adt  of  it! elf  and  without  being  excited, 
the  bodies  which  contain  the  moft  of  it,  or 
which  have  the  mode  diipofition  to  yield  to 
its  adtion,  fuch  as  oils,  fpirits  and  vapours 
that  are  called  inflammable,  certain  torrified 
or  calcined  fubflances,  the  phofphori,  do  not 
bum  of  themfelves,  or  difeover  more  heat 
than  other  bodies  in  the  fame  place,  unlels 
fome  particular  caufe  lets  loofe  or  excites  the 
principle  of  inflammation  that  is  within  them  ; 
now  of  all  the  means  proper  to  animate  this 
principle,  there  is  none  more  efficacious  or 
more  fudden  than  that  which  gives  the  firffc 
rife  to  eledtricity  ;  bodies  become  electrical  in 
the  lame  manner  as  they  are  made  hot  3  by 
rubbing  them  you  produce  the  one  and  the 
other  -y  they  may  be  eleCtrifed  by  communi- 
cation,  as  one  body  may  catch  fire  from  an¬ 
other  that  is  on  fire  before  ;  but  in  both  cafes 
it  is  necefiary  that  the  body,  from  which 
thofe  qualities  are  originally  derived,  fhould 
be  rubbed  5  thus  for  inftance,  the  flame  that 
now  confiâmes  my  candle  was  flruck  at  firft 
from  the  flint  and  fteel. 

Secondly,  when  a  body  is  rubbed  in  or¬ 
der  to  excite  heat,  the  heat  commonly  is 
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produced  Sooner,  and  becomes  greater  in 
proportion  as  the  body  is  denfer,  and  its 
parts  more  claftic  ;  all  metals  grow  hot  un¬ 
der  the  file  and  hammer,  but  iron  becomes 
burning  hot,  hccaufe  it  hath  more  elasticity 
than  the  others.  A  cutler’s  grind-ftone 
makes  a  blade  of  an  hard-tempered  fieel  to 
throw  out  fparks  of  fire  every  way,  but  if  it 
is  of  a  foft  iron  you  fee  no  fuch  effeCt  ;  the  * 
Indians  get  fire  for  the  common  necefiaries 
of  life  by  rubbing  one  again  ft  another  two 
pieces  of  a  fort  of  wood  that  is  very  hard. 
Whereas  it  is  by  accident  only  and  after  vio^ 
lent  and  long  continued  motions, 

- Metaque  fervidis 

Evitata  rotis, 

that  our  common  woods,  which  are  much 
Softer,  acquire  fuch  an  heat  as  to  catch  fire. 

In  the  like  manner  it  may  be  obferved 
that  bodies  capable  of  becoming  electrical  by 
rubbing,  acquire  that  State  So  much  the 
Sooner  and  in  a  more  eminent  degree,  as 
their  parts  are  StifFer  and  more  proper  for  a 
lively  reaction  ;  white  wax,  for  example, 
which  becomes  a  little  electrical  during  a 
hard  fro  ft,  is  not  fo  at  all  when  tried  in  warm 
weather  or  in  a  hot  place  ;  Span  fill  wax,  or 
the  gum  lacca  of  which  it  is  made,  becomes 
more  eleCtrical  than  the  former  at  all  feafons, 

but 

3  Mr.  De  la  Cohdamine  mentioned  that  for  a  long- tract  of 
country  alojng  the  courfe  of  the  Amazon  they  know  net  wh^t 
ri  ftonc  is; 
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but  is  never  fo  eleCtrical  as  fulphur  and  amber, 
that  may  be  rubbed  more  ftrongly  and  for  a 
longer  continuance  without  their  parts  be¬ 
coming  foft  and  lofing  their  elafticity.  Is  it 
not  on  account  of  the  reafon  juft  mentioned 
that  glafs  rubbed  becomes  more  electrical 
than  any  other  fubftance  we  know  of? 

Thirdly,  The  aCtion  of  fire  feems  to  ex¬ 
tend  itfelf  more  and  with  greater  eafe  in  me¬ 
tals  than  in  any  other  kind  of  folid  bodies  ; 
if  you  hold  by  one  end  a  rod  of  iron,  cop¬ 
per,  filver,  &c.  of  a  moderate  length,  whilft 
the  other  extremity  touches  the  fire,  the 
heat  is  foon  communicated  to  the  hand  3  but 
you  do  not  find  the  fame^thing  to  happen 
with  a  rule  of  wood,  the  ftem  of  a  pipe,  a 
block  of  marble  or  ftone  :  I  do  not  ftop  to 
enquire  into  the  reafon  of  this  difference,  I 
obferve  only  that  electricity,  like  heat,  ex¬ 
tends  itfelf  eafily  through  metals,  and  every 
thing  that  is  compofed  of  metal  3  if  I  eleCtrife 
for  example  a  bar  of  metal ,  and  at  the  fame 
time  with  the  fame  care  any  other  body 
whatever,  either  of  the  vegetable  or  7nineral 
kingdom  that  is  not  metalline,  I  never  find 
fo  much  eledtricity  in  the  latter  as  in  the 
former . 

Fourthly,  Fire  that  finds  no  obftacle,  that 
is  free  from  all  foreign  matter  (  it  muft  be 
obferved  that  I  mean  elementary  fire,  and 
that  I  except  thole  cafes  where  its  rays  are 
condenfed  by  reflexion,  refraCtion,  or  by  any 
other  way)  3  fire,  I  fay,  that  yields  to  the 
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lead  degree  of  motion  imprefied  on  it,  is  dif- 
fipated  without  any  fenfible  heat,  and  produ¬ 
ces  nothin  g  more  than  li^ht  :  but  if  its  effort 

O  iD  5 

is  retarded  and  it  finds  oppofition, 

Æfluat  lit  claufis  rapid  us  fcrnacibus  ignis, 

it  increafes  more  and  more  by  the  conftraint 
that  continues  to  animate  it  ;  and  if  it  breaks 
thro’  the  confinement,  like  a  bomb  that  fplits, 
it  arms  itfelf,  as  I  may  fay,  with  the  parts  of 
matter  it  hath  divided,  knocks  with  violence 
the  bodies  that  are  expofed  to  its  fhocks,  and 
through  which  it  would  have  pafied  quietly 
and  without  effiedt  if  it  had  continued  in  its 
elementary  ftate.  This  principle  is  proved 
by  an  infinite  number  of  very  common  phe¬ 
nomena,  and  it  will  be  fufficient  to  cite  two 
or  three  of  them. 

Spirit  of  wine  with  which  you  have  wet¬ 
ted  a  finger  lights  inftantly  by  approaching 
the  finger  to  a  wax-candle,  but  you  fcarce 
feel  the  flame  :  if  the  fame  experiment  be 
made  with  fome  heavy  oil  or  any  greafy  fub- 
ftance,  it  would  kindle  flower  or  with  more 
difficulty,  but  the  fire  would  make  itfelf  the 
more  felt  in  proportion  as  it  had  more  labour 
to  break  the  bonds  that  held  it  ;  fire  that  fets 
ft  raw  in  a  fudden  blaze  hath  not  the  fame 
heat  as  if  it  burned  new  wood  :  of  whatever 
kind  the  aliment  o f  fire  is,  its  activity  increa¬ 
fes  according  to  the  denfity  or  elafticity  of 
the  circumambient  air>  that  oppcfes  its  ex- 

panfion; 
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panfion  :  laftly,  the  fire  that  evaporates  of 
itfelf  from  the  furface  of  the  urinary  phof- 
phorus  is  only  light,  but  the  internal  fire 
that  is  excited  by  rubbing  the  fame  phofpho- 
rus  becomes  prefently  a  real  conflagration. 

By  adopting  the  fame  principle  with  re¬ 
gard  to  cledlricity,  I  find  fadts  that  feem  to 
juftify  the  application.  If  I  eledtrife  either 
by  rubbing  or  by  communication  a  glafs  vef- 
fel  exhaufted  of  air,  and  by  confequence  clear 
from  vapours  with  which  that  fluid  is  always 
loaded,  I  perceive  nothing  in  the  infide  but 
flafhes  of  light  fuch  as  one  fees  in  exceffive 
hot  weather  in  a  ferene  fummer  evening  ; 
but  if  this  fame  veflel  continues  full  of  air 
whilft  it  is  rubbed,  its  eledlricity  difcovers  it¬ 
felf  outwardly,  and  the  light  it  produces  are 
fparkles  that  burn  and  fnap  :  in  the  firft  cafe 
the  veflel  being  purged  of  air  contains  only 
an  elementary  fire,  purified  almoft  from  all 
foreign  matter,  this  fluid  at  the  leaft  motion 
communicated  to  it  kindles  without  effort  and 
without  any  other  effedt  than  that  of  fhining 
in  the  dark  5  whereas  in  the  fécond  cafe  the 
eledtrical  emanations  find  a  difficulty  in  paf- 
fing  through  the  veflel  that  is  full  of  a  more 
relifting  matter,  their  effort  is  retarded,  they 
inflame  the  little  portions  of  matter  that  in- 
velop  them,  and  break  into  glittering  fpar¬ 
kles.  *  v* 

Fifthly,  The  matter  of  fire  in  executing 
the  fundtion  of  light  moves  commonly  more 

freely 
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freely  in  a  denfe  body  than  in  a  rarer  medi¬ 
um  ;  at  leaft  this  is  a  b  confequcnce  that  hath 
been  thought  deducible  from  the  laws  it  is 
obferved  to  follow  in  its  refraCtions,  namely , 
<£  that  refraction  out  of  a  rarer  medium  into 
<c  a  denfe  r,  is  made  towards  the  perpendicular , 
<£  and  from  the  perpendicular  when  a  ray  paf- 
<£  fes  out  of  a  denfer  into  a  rarer  medium.” 

The  electrical  matter  in  like  manner  ap¬ 
pears  to  affeCt  to  move  as  long  and  as  far  as 
poffibie  in  the  folid  body  that  is  eleCtrifed,  it 
ifiues  more  by  the  extremities  and  faliant  an¬ 
gles  than  any  where  elle*  it  is  there  it  mani- 
fefts  itfelf  molt,  as  is  eafily  feen  by  the 'lu¬ 
minous  emanations  :  this  law  is  fo  confiant 
and  invariable,  that  if  the  body  eledlrifed  be  a 
veffel  full  of  water  that  runs  out ,  the  begin¬ 
ning  of  that  efflux  being  then  a  kind  of  pro¬ 
longation  of  the  part,  the  electricity  fflews 
itfelf  there  in  two  manners  very  remarkable  3 
in  the  firft  place,  it  makes  the  liquor  lumi¬ 
nous,  even  tho’  it  is  only  common  water  3 
fecondly,  it  haftens  the  running  in  fuch  man¬ 
ner  that  what  fell  before  drop  by  drop  be¬ 
comes  a  continued  ftream,  and  divides  itfelf 
into  feveral  little  fpouts  diverging  from  each 
other.  Mr.  Boze  relates  in  a  letter  lent  to 
Mr.  De  Reaumur,  that  the  blood  of  a  man, 
who  had  a  vein  opened,  ilTued  much  falter 

whilft 

b  See  this  con  Sequence  treated  of  at  lar^e  in  the  bijlory  and 
memoirs  for  1723,  by  Mr.  De  Mairan  j  and  for  1744,  by  Mr , 
De  Maupertuis. 
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whilft  he  was  eledtrifed  ;  and  that  the  drops 
appeared  luminous  like  fire. 

Sixthly,  Light  is  transferred  in  an  inftant 
to  great  diftances,  whether  it  comes  diredtly 
from  its  fource,  or  is  refledted  or  refradted  : 
experience  thews  us  likewife  that  electricity 
runs  through  a  ipace  of  1200  feet  by  means 
of  a  ftretched  cord  in  the  twinkling  of  an. 
eyec. 

I  fhall  ingenuoufly  own  however  that  there 
is  a  confiderable  difference  between  the  pro¬ 
pagation  of  light  and  that  of  the  eledtrical 
matter  ;  light  is  propagated  always  in  a 
firaight  line ,  whereas  eledtricity  complies 
with  the  bendings  and  windings  of  a  twifted 
body  3  but  I  would  not  be  underftood  to 
mean  that  the  motion  of  the  eledtrical  matter 
is  modified  exadtly  like  that  which  is  peculiar 
to  light,  I  think  on  the  contrary  that  eledtri¬ 
city  is  propagated,  in  fome  meafure  like  heat , 
in  all  forts  of  diredtions. 

Seventhly,  Eledtricity,  like  fire,  hath  never 
more  vigour  than  during  a  froft,  when  the 
air  is  dry  and  very  denfe  •  on  the  contrary,, 
during  great  heats,  or  in  moift  weather,  it 
rarely  happens  that  thefe  forts  of  experiments 
fucceed  well  :  moifture  is  injurious  with  re¬ 
gard  to  the  bodies  you  would  eledtrife  by  fric¬ 
tion  >  but  with  regard  to  thofe  you  would  only 
communicate  eledtricity  to,  a  wetted  cord 

tranfmits 

c  There  are  fome  *very  curious  experiments  on  the  infiantaneous 
propagation  of  the  electrical  matter  by  the  ingenious  Mr.  IVatfort 
in  the  philofophical  tranfaciionst  N°  485. 


4i4  PHYSIC  S. 

tranfmits  extremely  well  that  virtue,  and  even 
water  as  I  mentioned  above  becomes  electri¬ 
cal.  Now  here  again  I  perceive  a  certain  an- 
alogy  with  fire  ;  for  the  kindling  of  a  fire,  in 
like  manner  as  eledtricity,  doth  not  take  place 
in  materials  that  are  very  wet  j  but  if  the  fire 
hath  been  kindled  in  fome  other  body,  the 
heat  which  is  the  effect  of  it  is  eafily  com¬ 
municated  to  them . 

.  From  all  thefe  properties  compared  I  con¬ 
clude  therefore  that  it  appears  to  me  extreme¬ 
ly  probable  that  fire  and  electricity  arife  from 
the  fame  principle  ;  that  the  fame  matter,  ac¬ 
cording  to  certain  circumftances  and  agitated 
in  a  certain  manner,  makes  us  perceive  heat, 
gives  us  light,  and  drives  bodies  that  are  not 
eledlrical  towards  thofe  that  are  fo . 

It  will  be  faid  ’  perhaps  that  the  eledlrical 
matter ,  if  it  is  the  fame  as  that  of  fire ,  fhould 
be  burning  or  at  leaft  hot,  whereas  the  fpark- 
lings  it  forms  give  only  a  pricking  fenfation  at 
the  mofl,  and  when  it  fhews  itfelf  under  the 
form  of  luminous  tufts,  it  gives  no  other 
feeling  than  of  a  flight  puff  that  feems  rather 
cool  than  hot. 

But  is  it  not  well  known  that  the  ideas  of 
heat  and  cold  are  relative  to  our  fenfes  ?  Is  it 
not  known  likewife  that  the  lighted:  fubftan- 
ces  and  the  mofl:  rarefied  catch  fire  the  mofl: 
eafily,  that  is  to  fay,  that  they  are  inflamed 
by  a  degree  of  heat  which  would  fcarce  fuf- 
fice  to  give  any  fenfible  heat  to  a  body  that  is 

denfer  ? 
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denfer  ?  Do  we  not  bear  without  any  uneafi- 
nefs  the  fpirit  of  wine  inflamed  on  the  tip  of  a 
finger  ? 

Memoirs  1745,  pag.  113. 

I  cannot  help  obferving  as  a,  thing  extremely 
remarkable ,  that  the  appearance  oj  the  lumi¬ 
nous  tufts  (aigrettes  lumineufes  as  the  abbé 
Mollet  calls  them )  is  exaBly  deferibed  by  V ir - 
whom  my  old  niafler  Boerhaave  ujed  com¬ 
monly  to  flile  a  confummate  philofopher  and 
phyfician  as  well  as  a  poet . 

Ecce  levis  fummo  de  vertice  vifus  Xuli 

Fundere  lumen  apex ,  tadtuq;  innoxia 
molli 

Ldmbere  flamma  comas,  et  circum  tern- 
pora  pafei. 

Æneid.  lib.  ii.  682. 

4  Mr.  Du  Fay  was  the  flrfl  I  believe  that 
gave  fubflance  and  reality  to  elementary  fire  by 
applying  that  'terpt  to  eleBricity  :  we  have  now 
a  determinate  idef  and  our  jenfes  convey  to  us 
the  notice  of  fomething  that  may  juflly  enough 
be  called  elementary  fire ,  fin  ce  it  refembles  fire 
in  fuch  a  number  of  particulars  :  the  late 
Promethean  art  of  flealing  fire  from  the  clouds > 
and  the  unhappy  fate  of  a  foreign  profejfor , 
are  I  think  a  Jujficient  evidence  of  the  confor¬ 
mity  of  electrical  matter  and  elementary  fire . 

I 


*  Vid.  Memoirs  1734,  pag,  520, 
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I  cannot  conclude  without  mentioning  with 
honour  the  glorious  ardour  for  J'cience  that  the 
abbé  Nollet  Jhewed  in  taking  a  journey  into 
Italy  on  purpofe  to  fee  the  experiments  of  Jo  me 
Italian  philo fophers ,  who  pretended  to  convey 
the  virtues  and  efccls  oj  medicines  by  means  of' 
electricity  :  an  account  oj  the  experiments  and 
the  difappointment  he  met  with  he  fent  in  a 
letter  to  the  late  duke  o  f  Richmond ,  which  was* 
communicated  to  the  Royal  Society  and  is  pub-' 
lifhed  in  their  tranfadlions . 


End  of  the  First  Volume. 
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